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STUDYBACKGROUND

INTRODUCTION

The SpaceStation HumanProductivity Study, under NASAcontract NAS9-17272,
was conducted to review and evaluate existing data to develop requirements for
design and operations in order to directly support SpaceStation Crew
Performance. The enclosed requirements are the result of this effort and have

undergone several reviews and revisions under the NASA management of Dr. James L.

Lewis, Study Technical Manager, Johnson Space Center (i). The review process

was supported by NASA offices with expertise in the respective topical areas

(2). In order to permit a meaningful definition of many requirements it was

necessary to make critical assumptions about the design, operations, or Space

Station Program events. These assumptions are identified, herein, with the

related requirements.

The data search disclosed many areas for which information is insufficient for

adequate definition of desired requirement statements. In these cases, one of

three alternatives was taken: a) a broad or "top level" requirements statement

was made, based on available knowledge; b) a more specific statement was made,

including a "TBD" to indicate the data gap; or c) no statement at a11 was

made, to avoid potential confusion. The former two types of requirement

statements are italicized to identify them as topical areas for which special

studies will be pursued. Asterisked footnotes on each requirements page

explain the status of these unresolved requirements.

The unresolved requirements were synthesized into study topics called Issues.

The Issues underwent comprehensive reviews by a combined NASA-contractor team

(3) in order to assess priorities and to compare with ongoing or planned

studies being done by NASA. Issue studies not already covered by NASA will be

performed according to priorities of importance and timely impact on the Space

Station Program. Study performance Management Plans were generated to support

that effort. As the studies are completed, revisions to this document will be

published in order to replace unresolved with completely defined requirements.

As the process comes to an end, there may be remaining unresolved requirements

for- which studies have not been conducted. These wi11 be identified and

decisions made either to delete them or to resolve in other ways.

Figure I summarizes the study and follow-on scheme.
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Fig. I Overview of the HP Study Requirements Development Approach
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USE 0F THIS DOCUMENT

Each requirement page is headed by distinguishing titles and accompanying

numbers (see Figure 2). In this case, Interior Architecture is the heading of

Group One. The Element is Ttaffic Flow, number 102 or Element two under Group

One. Frequency of Transit is the first Subelement: 10201. The first

requirement (-Of) is in italics and has a TBD in the statement indicating that

the need to design traffic routes to accommodate frequency is recognized but

the actual frequency is unknown.

All Requirements are specified against Subelements, so that the Subelement

Listing is useful as a topical index. A copy of the listing follows this

introduction.

REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1

102

10201

INTERIOR ARCHITECTURE

TRAFFIC FLOW

FREQUENCY OF TRANSIT

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.1;2.2.10)

Rev i sed : 9/23/85

REQUIREMENTS REFER, NO.

-0i .÷(Traffic rotates shall be de_wigr, ed to consider:132(C-4,
frequency of use and the best combinations
of uses of the volumes considered for the

speci fic: traffic route. ,)._

12.2.10.i,
:(g)Otb)

_135(p 12,
;2.1.2)

-02 Flow patterns shall minimize the distance

large masses are transported and reduce as
much as possible the congestion caused by
large masses transported through tight areas. I

-03 Habitability accommodations & facilities shall:132(C-4,

be designed to the O-g neutral body posture, :2.2.10.i)

traffic patterns, congestion s,_A_, J- i

cleaning and ease of_ "_'-

Figure 2. Requiremer, ts pages are headed by Group, Element. arid Subelement.

Italicized requirements are subiect to further study for final 4efinition.
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SCOPE AND ORGANIZATION

The scope of this study covers IVA and interface with EVA. A separate study,

"advanced EVA System Design Requirements Study" (RFP 9BE2-72-4-37P), addresses

EVA systems and interface with IVA. That study, awarded to three contractors,

wi11 generate certain of the IVA/EVA Interface requirements and issues.

Because the technical interface with the EVA Study contractors could not be

completed for this study, all requirements pertaining to IVA/EVA Interface,

Group 5 are designated "Preliminary."

The Space Station functional Elements affecting human productivity are divided

into five Groups: i. Interior Architecture, 2. Crew Support, 3. Crew

Activities, 4. IVA Systems, and 5. IVA/EVA Interface. Each group is divided

into Elements, e.g., General Layout, Traffic Flow and Decor are Elements of

Group one. Elements are subdivided in Subelements, e.g., Frequency of

Transit, Equipment Accommodations, and Passage Impingement are Subelements of

the Element, Traffic Flow.

Many of the IVA Subelements contain requirements of interest to EVA concerns.

For example, contingency operations may require temporary EMU-suited entry to

modules. A requirement COFlcerning appropriate clearance is included under

Subelement 10102, "activity Volume per Crewmember/Function," within IVA

Interior Architecture. Such IVA Subelements which include EVA system concerns

are identified by an asterisk OF, the Subetement List.

a decision was made for the man-tended mode within this study to assume that

the man-tended station will consist of an unpressurized lab module. There are

significant impacts on Human Productivity requirements (and Issues) as a

result of this Critical Assumption. Those requirements are not valid if a

different Critical Assumption is made. This primary assumption ted to

definition of other associated Critical Assumptions, all of which are Listed

within the listing of System Level Critical Assumptions.

The Subelement numbering scheme is designed to ease the assessment of the

latter impact. Please refer to the Subelement List.. A!I man-terlded

Subelements have been grouped under a Man-Tended Element, 55XXX. The

Subelement three-position codes repeat corresponding IVA Group element

numbers. For example, Subelement 55101 is "Man-Tended General Layout"

(Element 101 is Genera1 Layout within IVA Interior Architecture); 55303 is

"Man-Tended Maintainability" (Element 303 is Maintainability within IVA Crew

Activities).

PREGEOI]'_.:';F'h,:_: ;.:.':'._:?_:!.:_::F _:'_Lfv"_ED
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SYSTEMLEVELCRITICALASSUMPTIONS:
A set of SystemLevel Critical Assumptionswere defined to act as a
baseline reference point for all requirements. For example, it was
assumedthat at mannedInitial Operating Capability (IOC), the crew is
composedof six member's. Unique assumptions, needed to provide a
context for specific subelement requirements, are listed on the
individual subelement requirement format. (See below) if any of these
Critical Assumptionsshould changewith the evo1utioF, of the Space
Station Program, one or more requirement statements within a Subelement
mayrequire modification.

REFERENCES:
The spectrum of data resources which was consulted for the study is very
large. Those references which provided a direct bearing on requirement
statements are cited. Each requirement has a corresponding cross
reference to the numberedentry on the Reference List.

DESIGN/OPERATIONS REQUIREMENTS:

Requirements are listed by Subelement pages. The top of each page
identifies the code number and title of the Group, the Element and the

Subelement, corresponding to the Subelement List, which begins on Page
7.

o CROSS REFERENCE TO RFP PARAGRAPH NO:

Reference paragraph numbers are provided as appropriate. In some

cases the respective paragraph numbers are shown under the Reference

column, corresponding to specific requirement statements.

o Revision:

The current revision date of each subelement Requirement page is
shown.

0 REQUIREMENTS:

(In order to facilitate traceability, line item numbers have been

retained through reviews and evaluation of the present requiremer, t
statements. As a result, many line numbers are inter, tiona]ly omitted.

Defined Requirements are listed as shown. No order of priority is
intended.

Unresolved Requirements are highlighted by the use of italics and

surrounding asterisks. TBDs are included to indicate specific study

needs. (See asterisk footnote at the bottom of the form.) No order of

priority is intended.

o REFERENCE NUMBER:

The primary reference source(s) for each requirement is listed in this

column, using the item number From the Reference List. Entries in

parentheses indicate appropriate chapters, sections, pages, etc.

o CANDIDATE SOLUTIONS:

In many cases, candidate solutions are offered as alternative

solutions, only, and do not convey a NASA sanction. Aiso, they in no

way preclude identified study needs. Where a candidate solution

pertains to a specific requirement, the corresponding line item number

is assigned. The GEN entry indicates the candidate solution is generic

to the Subelement or relates to a subset of requirements.

PRECEDING PAGE _'; .... "" _L;, _'.,__,a.i.,
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o CRITICAL ASSUMPTIONS:

If one or more requirements for a Subelement are dependent on a

critical assumption, these are described. Any change in the assumption

may necessitate a change in one or more requirements within the

Subelement.

As the defined Issues become resolved, updates to this requirements document

will be available. In the interim, appropriate NASA standards and references
should be used.

Questions on this material should be directed to:

Frances Mount

Space Station Human Productivity Study

Technical Manager's Representative

Man-Systems Division/SP2
NASA Johnson Space Center

Houston, TX 77058
(713) 4,.o-4065

FTS 525-4065
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SUBELEMENT LIST

(GROUP

ELEMENT

SUBELEMENT)

i INTERIUR ARCHITECTURE

I01

* 10102

10104

* 10106
10107

10108

:_ 10109

GENERAL LAYOUT

ACTIVITY VOLUME PER CREWMEMBER/FUNCTION
DEDICATED VS MULTIPURPOSE SPACE UTILIZATION
EQUIPMENT & FURNISHING REQUIREMENTS

PHYSICAL/FUNCTIONAL ADJACENCIES

INTER/INTRA-MODULE EQUIPMENT ORIENTATION
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10201

* 10202
10203

10204
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107

10701
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* 10703
10704

* 10705

* 10706
10707

WINDOW/REMOTE VIEWING

VIEWING REQUIREMENTS

WINDOW OPTICAL CHARACTERISTICS

WINDOW CONFIGURATION

WINDOW ACCESS

WINDOW LOCATION AND NUMBER

WINDOW MAINTENANCE/PROTECTION
INDIRECT VIEWING OPTIONS

i09 STOWAGE/STORAGE
10901 CREW EQUIPMENT STOWAGE
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10902
10903

10904

10905
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FOOD/GALLEY STOWAGE EQUIPMENT
TRASH-WASTE STOWAGE/STORAGE
DATA FILE STOWAGE
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CREW SUPPORT
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208 I MEDICAL CARE

201301 DIAGNOSIS & TREATMENT

20804 MEDICAL RECORDS, COMM, & INFO MGMT
20805 GROWTH
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21104 FOOD DISPENSING
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21201 CONTAMINATION
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21203 TASKS
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213

21301

21502

21303
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21305
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21307

21308
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50407 GROWTH

** 505 ATMOSPHERE

50_, PERSONNEL HYGIENE
50601 IN-SUIT BODY WASTE MANAGEMENT

50602 SUIT HYGIENE
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SYSTEMLEVELCRITICALASSUMPTIONS

l . Space Station, Manned, is as described in Phase B RFP Reference

Configuration, with crew of six See JSC-lg')g9 Aug :-:4

. Phase B Milestones are:

CSD 19 April 85

RUR #i 3-19 July 85

RUR #2 4-18 Oct 85

IRR 3-17 Jan 86

SRR 7-21 Mar 86

ISR 1-15 Jul 86

SDR 17 Nov - i Dec 86
EOC 18 Jan B7

ATP - Phase C/D

18 Apr 87

PDR IB Apt" 88
CDR 18 Apr 90

. EMU suited access within the modules will be only for regaining an
environment for safe IVA entry, e.g., for leak repair and ECLS system

(pressure, contamination control) repair" in any habitable module. Minimal

depressurized entry may also be required at module depressurization for

growth, ie., attaching additional modules.

.

.

Space Station, Man-Tended, is as described in Phase B Referer, ce

Configuration (See 7th paragraph, page 5 of JSC-19989) and RFP page C-5-11,

para 2.4.

The Man-Tended station (Lab module) is non-pressurized. (This critical

assumption is relevant only to Subelements 55XXX.)

Man-!ended operations will be supported by an STS crew living on the

shuttle.

°
The Man-Tended module will be reoutfitted for manned lOC. (Requirements do

not incorporate considerations for conversion to a pressurized module.)

Because the man-tended module will be

pressurized the IVA requirements within

Groups I through 4 are applicable to

both man-tended and nominal options.

Section 55XXX is applicable to non-

pressurized work areas.

NOTE :
.

.

The Requirements of 5SXXX do not apply if the man-tended module(s) is

pressurized, l.e., the 55XXX Requirements were written for

unpressurized conditions during man-tended operations.
If the man-tended module(s) is pressurized those Requirements in

Groups I through 4 should be utilized as applicable.

xxiii





GLOSSARY

ACGIH

AF

AI

ANSI
ASE

ATAC
BP
C

C&T

CAD
CCTV

CDG
C02

CRT
CSD

CVD
db

dBA

dBC
DBMS

E-Field

ECG
ECLS

ECLSS
EEU

EL
EM

EMI
EMU

EVA

F
Ft-C

Ft-L

+GZ
H-Field

H20
HEPA

HMF

HMS
HOL

HPD
hr

HR

HZ
HZE

IDMS

IMS
IMSS

IOC
IR

ISO/TC
IV

IVA
JSC

k

K

American Conference of Government & Industry Hygienists
Air Force

Articulation Index
American National Standard Institute

airborne support equipment
Advanced Technical Advisory Committee

blood pressure
centigrade

communications & tracking
computer aided design
closed circuit television

Configuration Design Guidelines
carbon dioxide

cathode ray tube (TV screen)
contract start date

cardiovascular deconditioning
decibels

decibel, A scale

decibel, C scale
database management system
electric field

electrocardiogram
environment control life support

environmental control & life-support system
extravehicular excursion units

electro-luminescent

electromagnetic

electromagnetic interference
extravehicular mobility unit

extravehicular activity
farenheit
foot candies

foot lamberts

positive acceleration gravity vector, head to foot (least tolerance)
magnetic field
water

high efficiency particulate air

health maintenance facility
habitability manned system

higher-order language

hearing protection device
hour
heart rate

hertz

high energy Z particles

Space Station information & data management system

inventory management system

in-flight medical support system

initial operating capability

infra-red

International Standards Organization/technical circular
intravenous

intravehicular activity

Johnson Space Center

kilo

Ketvin

XXV
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LA

LCD

LED

LET

LSRM

Leq

MDBMS

MIL-STD

MMU

MPAC

MSFC

MSIS

MSS

N2

NASA

NC

NHB

N0S
NSTS

OBL

ODD/LDD
ODDNet

ORU

PI
RF

RFP

SDP

SIL

SMS

SOMS-A

SSP

SSPE's

STS

Specs

TBD

TV

UV

WMS

noise level in dBA

liquid crystal display

light emitting diode

linear energy transfer or ionization rate along particle track
Life Sciences Research Module

equivalent noise level (average over a specified duration)

medical database management system

military standard

manned manuvering unit

multipurpose applications console

Marshall Space Flight Center

Manned Systems Integration Standards

manned space station

nitrogen

National Aeronautics & Space Administration

noise criterion curve
NASA handbook

Network Operating System

national space transportatior, system (shuttle)

octave band level

observed ddily duration noise/limited daily duration noise

optical data distribution network

orbital replacement unit

principal investigator

radio frequency

Request for Proposal (9-BF-IO-4-OIP, Space Station Definition

and Preliminary Design, 15 Sept 84)

subsystem data processor

speech interference level

space motion sickness

shuttle on-board medical system, A modification

Space Station Program

Space Station program elements

Space Transportation System

specifications

to be determined

television

ultra-violet

waste management system

xxvi
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CANDIDATE SOLUTIONS REFER. NO.

CRITICAL ASSUMPTIONS REFER. NO.

o All activity areas will be sized and configured

to anthropomet.r Jc ,_:pecifications as defir, ed in
the NASA Request for Proposal, Sepi::emb_-:_r 1'._84.

o Crew oi:: 6 at IoC., manned.



REpI)RT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1

i01

INTERIOR ARCHITECTURE

GENERAL LAYOUT

10104 DEDICATED VS MULTIPURPOSE SPACE UTILIZATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v i. s e d : ___.l.._kZ.__/j:$:___._

C-4{2.2. i ;2.2. ].0)

RE QU_I_________REMEN T S REFER. NO.

-[)1 Workc:tations.: '::::hall be located throughout the
Space Stal:.i.on in all t.he habit.able module,:!<.:. I

[hey ,::ha.J.[ be capabt.e oJ:: tgupporti.ng Space ',

'31::aLion operaLiong+ customer services+ crew ',
hea]Lh & eqLt[pment maintenance. Crew stations I

with mult..i.ple uses shall, be deve].oped. I

-02 The wardroom/dining area shall accommodate

the entire crew simultaneously & serve a_s a
meeti.ng and dining area, lounge, viewing &
rec reational, area.

-04:, lhe wardroom shall not be used as a major
work or writing station.

-D4 the exoPcJ".z.:e area an<_ (._qui. pmenL ::{.hall b_:::,

de::.-;igned l:or ph,/:.sic:al condiLJon:ing as #Je.l] as ',
Pecreat J on. ',

-0,5 ._(Mull::ipZe u.:_-e of volum_-_ .s-ha__l t,e /n,:_d_-_ wh_-._t+e 11:52
prac: t i oal. ,) .'# ',

I i55(p 91)

I
Ii52 (C-4,
12.2.].0.2f)

I
I
I
ligi
l
I
Ii33(p ::_;-29 )

CANDIDATE SOLUTIONS

None I

REFER. NO.

C R I T I CA._..`._-_-_-._._.._._.__`_._-_-_,_+_-_--_-_-_,AS S U _ P T IONS

None

REFER. NO.

::k An "._:GGLIE" has bEp.r., dE.-'f_ned fc,'r _::.£udy to cor_f(.i!rl# or comp2,,i:.t:e

deYin.il:.i_w-_ of i:.h.i,!:. ,,'::_._E.,l.ii#inary t_:_qu.it+em_.w:,£.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

INTERIOR ARCHITECTURE

GENERAL LAYOUT

I010_-, EQUIPMENT & FURNISHING REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v i. s e d : __!.! .Z!4Z_P-L,%__

C-4 (2.2.1 ;2.2.1.0)

RE QUI____i________R.EMEN T S REFER. NO.

-Of Furni.shi.n_,:: must meet the requirementt:_: of

i._.-!;j posture a,,+: i.r_ NASA ReF_.:,ren(:.e Pub].i.cati.on
1ij24 or later i _:._:_:_:u¢..:,::+:_.

-(92 Live network color TV & CCTV shall be avail-

able for crew entertainment and/or training.

-03 Drawers & cabinets shall be equipped with

1132

I

1132(0-4,

I 2.2.d0.2b)
I
1132(C-4,

,_-uitable restraints to allow access, removal &12.2.10.If

restowage of equipment. I

-04 Stowage devices and areas shall be equipped

with means to prevent, small items from

,Jr i fting.

-O!-i l_ieaninq equipment and _:-:<upplier::__::::hal[be

t::)rov.J.ded by t.lJe Space S Lat:.ion f'or use by f.he
C:rewmember:g.

-06 Methods For controlling lights (on, offf and

variable intensity) shall be provided at

entrances and exits of habitable areas.

I
I 1:/]2 (C-4,
12.2.10.1f
I
I
I J.:._2(C-4,

',2.2.1.0. 1.h

I
I .1.?.{2(C-4,
12.2_10.1c

I
1132 (C-4 ;-07 Night light route locators & switch illumi-

nation shall be placed in areas that are fre- ',2.2.10.Ic)

quently darkened in the Space Station. I

-08 Provisions, e.g. electrical outlets, shall be I132(C-4,

avai]ab]e for onboard ma.intenance_ to be ','2.2.][3.2c)

acc_)mpli,._.:hed ill: potential, prob!.em .local:ions or l
at ,:-_eme de::,:i.gnat..ed ma.i.n[enance ].ocati.on. I

,,
•-0'::_ Tndependent ].ighting_ vent.i].ation and tempera---',lS2(C--4,

Iur_<.._ cent.re]. _<-:,ha].] be provided i.n crew 12.2.10_2,:1)

q,.lat ter<.i; & '.._,ha[I I::,e ad...iu,:{::tabl.e From a sleep I

r e.'"-i:f: r a J n t. I

I
•-].0 A_, a minimum, audi.o/v.i.deo enterlT.ainment_ I132(C-4,

I:.,u].]et:in board_ readi.ng/wrJt:.ing provisions, & ',2.2.10.2d)
mirror_::; shall, be provided in crew quart.er,_. ',
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-II Crew quarters sha].l be acoustically isolated, ',132(C-4,

provide caution/warrring alarms, :storage off ',2.2.10.2d

pr_rsonal items, desk faci].ities, and a method ',

of s:ecuring clothes, _ book_-::. ',
I

•"12 Ihe wardroom./dini.ng area shal. 1 be p_ovi.ded l lS',2 (.;-4,

wil.l't audio/video entertainment:, equipment, game',2.2 ID..1F
k,i. ts, wi.ndows & TVA cortlmunicat:.ions. ',

,,
-15 Personal hygiene areas .include facilit.ies fop" 1132 (3-4,

body waste co.].].ection, personal cleanliness, 12.2.10.2i)

bathing and appropriate interfaces with the
ECLSS.

-1.4 Fu].l. body shower fac.i.lities shall be provided 132((3-4,

for use in case oF chemJ.cal burns proximaJ, t.o 2.2.10.2.i
and w.i. thi.n the mod,.t].e where hazardous _:hemica.l.

hand].Jng areas ex.fs:.:t.

- lt:i 1he c.:hower,:.:, in l:he per,;onal, hygl.ene area":; .132(C-4,

,.-hall h,-tw;, mJ. xed hot and co].d wat.er c:ont_c,t:..., 2.2.10.2.i

permit hait & c.:c:alp was:hing, and provi.de ,:_
E.emperat.ure contro].ted (heated) privat..e

dressing area.

....1._, Laundry facilities shal.]L be provided to clean 132(C-4,

& dry ext.ravehi.cu].ar inner coo].i.ng garment.s, 2.2.10.2k
i crew IVA clothing and .[.inens..

-17 Windows shall be provi.ded fop- the purposes: of 1,52(C..-4,
EVA rnorJitoring, proximit:.y operations, mani ..... 3.2m)

pu]ator operatior_,-:., customer operat.ion:,_;,
phc_t_::,qrapl_.i_: t,:-tt k,:::, ;dld recre,:-tt:ion..

....1',? l;,ipabt.[ity shall be provided for det.ectinq i 132(0-4,
extinquJ,:.::h]n<_ any [_,_.._ in '/}pace StatJ_n 2.1..11..2i
habJ. tab.[e vo [umec,.

....19 Personal hygiene equipment to support shaving, I152(C-4,
face & hand washi.ng, and oral hygiene ::i..:ha]} be12.2.l.O.2d

individual and near the crew quarters. I
,,

-20 Clocks indJ.cating day of the week, date and 1124(p 10-24)

ti.me sha].l be p].aced st.rat:egicaJ, ly throughout ',
the station. ',

I
-21. Cont.ro].s f:oP ret-lai.nin,.:.] a sa[e envi. rc:,r_ln_.,,r_E ',1.7,2(C--E_,'2..;i.!.

•::-.hall be ac_e_.,.::it:)l,._, and designed fnr I_.kl!J I 1.0.2c:)
gl.oved hands. ',Crit. Assump

16,7,9
I

">';',_.,._Crew quarters an(:l p_.:,r_tc:,nal t-ny_gi.e.,ne areac sh,_l..L',;I..::;2(C-.-.;.:};. tl,

I:::,e locatted in l::_,_ximity to each oth_:-_r.. ',2.._]i.,:_)

CANDIDATE SOLUTIONS

None I
I

REFER. NO.
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c_.R]: T.!__.AL_A_s__.:,LLM_L.T___ELN_....:

1,1_:::,rl Ei,

REFER. N().

An "ISSL.IE" ha.,s ib_:e_i:,n defined for _,-,t.udy t.o cr:v-/f.irm or (omp/e/:.e
dE:'f.in_if2.ion of th.:i.s pre.l..im..inary requit'emeni:.





REPORTFORMAT3.1 DESIGN/OPERATIONSREQUIREMENTS

1

l01

INTERIOR ARCHITECTURE

GENERAL LAYOUT

10107 PHYSICAL/FUNCTIONAL ADJACENCIES

CROSS REFERENCE TO RFP PARAGRAPH NO:

Rr_v i s e d : .._._L.1.,..Lf..+.Z!ii!.___

C-"4 (2.2.1 ;2.2.10)

REQUIREMENTS REFER. NO.

-_?I :_,(Functior,,':.,! grr?e.q::_ in#.,:z,r.r_::,lat:icn.,.i:/-:TF_.,_ of co,a- ',132(C-4.,
f:._' I "* t" f : m #:"?'y ];: ,'. IV .:_;'1_¢_'i,,_.._ L:'l_:_ ) 0 p*",.'i_*e C _:::'_'} .::_:," i (:jl_}? e" Iff_ 1": ?[ 0_'* i_'j { 2.2. ]O.{,).t.)

th<:, b,_sic manned hab.i t,:_i.-. .lav,'::<,'£ a,".rm',q_,men_:. ):#',

I
-02 Separation of work, s.].eep, exercise-.., & eating 11.2°

areas shall be provided. I
,,

-03 Clear zone t.rans].ation traffic routes shall ',].32(C-4,

not:. interfere with t.he working, eating, ',2.2.10.1g)
sleeping or relaxation of- crewmembers. I

,,
-04 S].el-_pir,g/privat:e areas shall be t::separat.e fr'om ',lO3(p 2.1.1

noise generators. I
,,

-05 Ent.ry & (.:._xi.t I:rom F,ri. vaLc:-_ q,.tart._>r::._: _.>::h;._l.l. not. Ii L2117,

,.ii _-:-:,t.utb c:,th,-,r..!.:.. ',

•-.-0_5, Abs:;ol.ut<_ privacy dur_nq baLhtng & other pet ...... 1135

_5::ona]. hygiene acLivit.i.es sha.].J, be avaJ. Jat:)le. ', (p .1.6)
,,

-07 The commodes shall, be Located away from the ',132(C-4,

food preparation and din:i.ng area & neat prJ. .... ]2.2.1().2i)
vate crew quarters. I

I
-08 A handwasher shall be .inc.luded inside and/or I1.32(C-4,

neat- t:.he commode area. ',2.2.10.2i)
,,

-09 Handwashi.ng faci.lit.J.es & potable water dis- ',132(C-4,
pen,:-_er _:-:;:ha].l be in c:l.o,-:e proximit:y Lo l;he HMF.. ',2.2.1.0.2g)

.....l.C) lh,:-:, ga.l..Ley t:...:;ha.l.1 be separaged fr(:,m privaLe I132(C;.-.-4,
(::rew quarters. ',2.2.].0.2e

--11 The !]a]l(_y _i:.ha].l be s_:!_paraLed from personal

t"_y g ._(..x"_e arc'as.

I
', 132 ( i; --4,
',2.2. t.0.2e

-12 The habitat shall be arranged _-_nd designed to 1124(p 10-24

I::aciliLat:.e the stabilization & storage of ',
trash. The equipment, nece---:-,:.:;ary for t.rash stor-',

age & ,::,t.abJ.].:i. zation sha.l..], be convenient..1.y I

located for collecti.on & use by all crew- ',
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members.

....13 A handwasher shall, be J.n close proximity to
Lhe ga.]. ] ey.

-14 A maintenance work area shall be r.:,rov.ided
which is capable or beirlg i_:.::.olated frrHr, the ',

remainder of the vehicle. Curtains, airfilow or',
other suitable met.hods may be used to contain ',
the contaminants which result from the I
maintenance activities.

-15 Separation of flammable materials from

potential ignition sources in a module is

required to the maximum extent possible.

-I,=, The capability to seal hazardous operations

from other areas t:!;ha]l be provided for the

duratior, of: the operatiol-I.

.....17 Em_rg_.:_ncy lifce .:_:upport, ,damage a,Ts;:).:_::_:mer_t, &

; 132(C-4,
', 2.2. lO.2e)

,,
; !24 ('C.-[-15)

,,

', ].32 (C--4,
',2..1.. 1.1...5c )

,,
I
', 1.52 ( C-.5-__,,
',2.2)

', 132 (C .---4,
medical equipmer, t. ,.:.:;hail be readily acc:e,::.si.btr.:-_ ',2°1.11.2n)
to the crew. I

,,
....1::.-] Redundant:. accommodations for complete command 1132(C-4,

& control of: the Space Station shall be pro- ',2.1.11.4b)
vided in separat.e pressurized volumes. ',

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

An "I.SSUE" has be_v-J defined for s_:udy to confiFm or complete

de. fini tion of t.h.is preliminary requirement.



c_' -, CI ") - } " T(-i r, ,'-{ ....... ,-,REPORT I::OIRMA]" 3.1 DESIGN/.. F [:.RAT .... No RI:. ::EJIREMEN I ,:._

1

1.I:}1

[ hi 1 E R I (] R A RC H :I:T E C T I..IRE

.., ....... ):d::N[::.I,A! LAYOI..t I

1 (2}1 (. , , INTE-R/INTRA-MODULE EOUIPMENT ORIENTATIOIq

{.,R.},._,_ REI-I::.RHI{.,E ]-c} RFP PARAGRAPH No: C-4 ( ;?. 2.1 ; 2. ',:2.1 {:} )

Rg.OJ_!I_R_EM__E_N_T_. REFER. NO.

,ANDIDATE S()[JJT I {}NS

N i:::,i1{2_:,

REFER. NO.

9_.-_.2 ......... _£2 ......... c2_2.,R_.I"TT.[:.,AL A,JSUMPTI ..No

tH{i}rl E'

REFER. NO.





REPORTFORMAT3.2 DESIGN/OPERATIONSREQUIREMENTS

INTERIOR ARCHITECTURE

GENERALLAYOUT

10109 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : ...........Z...]_.Z(_Z.!-!.I2............

0-4(2.2.1;2.2. ].0)

REQUIREMENTS....................................... REFER. NO.

--(]I Vo]._.:me., ::i.pace.,compartmentalizat{.on & arrange-',iSO(p 4-24)

ment sha].], retain at least, the same mir, i.mum ].1.5'2
crJteria for grow[.h as For manned IOC. ]-hit:i<;
.i:!.:t,al.] inc].ude needed clearances for contin-

gency EHLI si.tited operation,::;.

-02 The habitable volumes, crew facilities and

equipment shall be designed to facilitate

system growth, on-orbit reconfiguratior, and
,._pdat;.e t:.llrough u,.::e of modular de,:_:.i.gn.

',C_ it Assumpt

I

I

1132(C-4,

_,2.1.5;

12.2.10.i)

,,

I

-04 ]he Space Station shall have a workbench/work-', 124

shop equipped with star, dard tools & d._agr,ost.._cl

ai,.Is, coup].ed with mainl:er, ar, ce procedure_::.. ',
,A.:. the ";l:.ation grows, the capabJ.].J, ty (::)f t.h{.s
work ar_-.:,a shou.l.d !:.]rc, tu.

-05 Yhe hal:_ital:).i,lity area,:!+:shall be modular in

,design to f:acilitat:.e growth & changes in
component: elements as mission comp].exit:.y
inc r ea.:ses.

l

I ls2(c-.-4,
12.2.i0.2g)
l

l
', 132(C-4,-06 The habitable module shall be designed to

accommodate the incorporation of new technol- 12.1.6)

ogy as appropriate to optimize ber, efit.s to thel

program. I

CAND ID A TE._..__._..._..........__..._._..___.._._............._..._._...._._.._..._S0 L U T IONS

None

C R I T I C AL_._.____..........._.._._...._._..............._..___..___..____...._.AS S U MPT IONS

None

REFER. NO.

An "ISSUE" has been defined f,?r F.(tudy to <?of,firm or E:omplete

d(_finit.ion of this prel..im.t:n,::_ry ::Pquitem_:_nt.





Rlii::PORrF:ORMAT 3.1 DIEST.GN/OPERA-rIOIIS RFQUIRI..Z.MENTS

1

102

I N 1 E I::,'I () R A R 2t-t T i If!!:21 L.IR E

'r RAI::F [ C I::1..)l.,j

.1.0'2 01. FRE_;ILJENCY OF TRANSIT

', ,+, {"} c_ <-, .... ", --...r__.:>o REFERENL, E FC} RFP PARAGRAPH No:

C" +-_ -::' -, 121Re v :i_._::e d : .........._:_../.....,.:._,.-;_/__i_,_._...........

C- 4 ( '2.2..1 ; '.:2.2.1. 0 )

REOLI I REMENTS REFER. NO.

-OL # ;"7>a #.Fi m rou t:,9.::_: .:scha g .1 be:, c:/P,-: i qr:,u.d t:,'::, e.:,,::_n.:i:ido.e 1 1.:52 ( C -&,
:i::.K<._<gLld:?rYc];0.1: t.t.:!::_P,--,ned th_P b_:i,.:i:,i: <mmb./.'r:_,_,t:JoFs:i:.

0 t: Lt.E..,E"q _7:_J: [:]':_f_._, _,,'t-_.._ Lt/B,!i:".:7 C ,"P!?'.ii:._ (2'_P? ePd fO#" [:h _!:>

:i::l::_ii,{::j fi c t:ta #f.i <: Jo,'.l t:e::,..) :_

-- 02 F 1 ow pat t e r n s sh a l 1. m i r, i mi z e t h e d 1 s t a r, c::e

large mas,T_es are transported and reduc:e a_,

InlAc3h as possible the corJges.<tiorl caused by

large masse----, tP'arnsported through tight:, areas.

I;"..2. ].o_ ].,
I(g )o .t b )
I
I

I i35(p 12,
',2.1..2)

,,

-03 Habitability accommodatior,s & facilities sha]..l.l.1.32(C.-4,
be desigrfed to t.he O-g neutral body posture, ',2.2.10.1)
traFf:i.c pat.t.errns, corlg,.:_.:-.tiorJ avoi.dance, I

c].E-.,arlJ.rnf...1 and ea!::,e., of maJ.rlt:erl,:trlce. ',

CANDIDATE SOLUTIONS

l'.l0 r]E._

REFER. N¢].

C__R_I_IT.IC___A_L._.A 8}LUU_P_T_I_r!..NS

I\10rl ,:_

REFER. NO.

i i T' '" '" .... i i
An .,..b,'z,U.(::: h.:.:n-:. t:,_:._:,/:t d_!!,f.ir_!i,d f:of 9 t:d.ldF _o &.or., f:i rm or q:omp/tip t:_,
d_Pfini tion of l:hi.s pt__.,.l.iminary requ.irem_Pn t:.





R E P0 RT F 0 RMA T 3.1 D E S I GI1 / 0 P15.RA T I 0 N S RE QU I R lieM E N T',-;

]: i',1Tli!i:R :l:0 R A RC H ]: T I-i:C ]l.l R E:

1 I::,_AI::t:::I C I::L..OW

102O2 EQUI PMENT ACCc]MMODATI¢INS

CROSS REI-ERI!:T.NCE TO RFP PARAGRAPH No= C.-4(2.2.1.:2.2.10)

REQU I REMENTS REFER. NO.

-02 Berthing ports & hatc:he,s shall be sized &

shaped by EVA requirements, package dJ.mern--

sions, ar, d hatch thruway limit-at.ions & shall
be no less than .l.27 m (50 iu-vcl"le,:_.-) int.erraal
dJ.amet.er.

', t::!::;.02 ( e ) )

l
l
I 1.32 (C-4,
12.2.2.2b)
I
I

I
l
I

'-04 Equipment ]oc:ated r, ear trat"f.Lc:: routes & _ (:) _ "I k " " I].32(C'4,

_::t:ati.c)r_ areas shall. I:,e det:;igned to ac:cc_mmodate 12.2. ].l::). :lg)
C:r _:_w movc.,mc.::_rlt.. ',

CANDIDATE SOLUTIONS

N o n e I

REFER. NO.

CRITICAL ASSUMPTIONS

NOrl e

REFER. NO.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

INTERIOR ARCHITECTURE

TRAFFIC FLOW

10203 CONGESTION MINIMIZATION

CROSS REFERENCE TO REP PARAGRAPH No:

Revi <:ed: _ _.._.Z.._:L_]!Z!ii!...'..!}.............

C-4(2.2.1 ;2.2.10)

REQUIREMENTS REFER. NO.

-02 A[tornato patlt_::: o1:: trafFic: {]_:)1_ :-:hall.. Do llSt.",(p 1:::,')
l::on_:z_Jderod to avoid qenc:raJ conge_.-._t:ion, I

__nsLt.ive c.!_xperimer, ta]. ateat;, and s].eep areas.',
,,

-03 rrans..I.ation traffic routce,!:.: shall not .Lnte_ .......

fere with the working, eating, sleeping, or
relaxation of crewmembers.

1132(C-4,

12.2.10.ig)

I131

l

I.]...32(0-4,-04 The m].n ' ' 'imizingof travel time & effort and

the provision oF safe, controlled trar, slat.ior, 12.2.10.ig)
.'..-,hall be cor, sidered. I

I
--r)5 Schedu].ing :shall be con:..-:.i.dered to avoid 1135(p 23)

t.r,_fFi.c Flow congestion. I

CANDIDATE SOLUTIONS

H 01"I_.:/_

REFER. NO.

CRITICAL ASSUMPTIONS

N 01"1 c-_'

REFER. NO.

:_: An "ISSUE" has been d_:efined for study to confirm or complet6,

d_Pfinition of this" preliminary r,equit"_Pm_:er_t.





REPORT FORMAT 3.1 DESIGN/OPERATION',!; REQUIREMENTS

INTERIOR ARCHITECTURE

TRAFFIC FLOW

10204 PASSAGE IMPINGEMENT

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : .........?,_{.2_:.!./...!::.i!_h...

C-4(2.2. ]._2.2.10)

REQU_I.____._.______R_EMENTS REFER. NO.

-0]. Ha[-chr, s & door_ii.:, J.r, ternal to a -:_:ingle module, I124,.'p 3-2,1:,),
t:::hn/.], be cnnl:Jgured to min:i.mi.::e body reort _..- ',,:_...1..i2.3

enLal:ion on pa,:_.:_::.:through. I

I
---02 Hatches, int.erconnect:.ing t.unnel_:_, pa:.gsageways, I132(C-4,

et:.c., .,_---:hall be no less: than 1.27 m. (SO _in) 12.2.10.1g)
in t.ernal diameter. I

-03 A clear zone shall be est..ablished cont.iguous I132(C-4,
with each hatch & buJPhead open.i.ng, requJ, ri.ng 12.2.10.1g)

all. surfaces be free of hardware prot-.rusions, ',
sharp corners and edges, & recesses or hole,:,. ',

-1:)4 A means shall, be provi.ded for avoi.d-ing bru-i:z, es', 131
& abr_:L:i, orl_-:., fr-_m J.n,!_(:lvE_rt:.ent cont..act: w{th prf)-l
I_u_-:.i.on:.:-:;, e,f::pec[a].].y around doorway:::, whc, r,:t ',

(:h,:._n,.:.jet:i:; of d-irect:._on are made during l:.ranr;.:],:_...- I
tior=; and along traffic pathways. I

I
-.OS When not. in u_:,e, work_:...;tation rest.raint: I132(C-4,

_::-:,yst.ems shall leave the aisle c:].ear and with 12.2.10.1g)
no surfaces protruding. I

-06 Hoses & cables shall be rest:rained and out _::)f 1138

the Nay of traffic paths. ',(p 34)

-08 All passages shall provide clearance for
c:onl:inqenr:y EMU-,::,ui.t.ed operat..[ons.

I
I 1:32(C-4,2.2.
110) Cri t

', A,,,t::ump _4,7,
I':)

I

!2A_ND I_....D_A_T_E:#,!:X=UT_I.(LN.S

HOn I.::.

.R_EEE_R..._.._Eq=



PAGE '> l[/.},tI.04 - REQt}:I:P ..... ':".... " '_ .-,I_::MF:.N T .::_

CRITICAL ASSUMPTIONS

N(::)II e

REFE R. NO.

:t': At1 "I,:5',_!"(lt:..'' h,_.:ii:, t,c_ery c#_:_,f..ir_e,d fOF t_,t:Ll<.f_,' [:L_ _:_::;..,"_:f:i.r._ii or c:omr..L? ,_::,[ ,!i_
deFini l:..i on of th i:_." pF4_,/im.inaFy F_i_,q+.Lir_,m,_::,r_t::.



REPORT FORMAT 5.1 DESIGN/OPERATIONS REQUIREMENTS

1

102

IbIrERIOR ARCHITECTURE

TRAFFIC FLOW

10205 EMERGENCY EGRESS/INGRESS

CROSS REFERENCE TO RFP PARAGRAPH No:

R,.:,v i .:.:..:e d : .__.:::_/_..2;:_2[?_.5___

C-4(2.2.1;2.2. lO)
C-3(2.2.b)

R E t:lUI._____.___.RE ME N T S REFER. NO.

i}1 rhe arrang,:,mt::,nl: of any habitabl_.-:, cc, mparhment ]1!1,'-:
,:.hall take int.r) at:count, the po:::.:sJbJ]]l.y off a I

subsyst{.:-,m failure or damage that could require',
s::afe evacua t.J.or_. I

I
I'- O;_ Crewmembers shall, be able to egress or 1132(0-3,

.i.so].at.e themselves in any habitab]e area when ',2.2.b)
a hazardous condil:ion occurs. I

I
-r)::; Crew quarters shall be .large enough for ease

of: rapid egress from a s].eep restraint in an

emergency.

-04 Trafff].r: regulations & fl{)w routet::.; fnr con-

I..Jngen,y s:i. tuatJor_:T: shall be e<. tab l. :i shed for

safe & el:fJ_-:i.ent, movement of per,.:_onne], and
equ i pmen [.

-05 Where practical provide dual escape routes

from all activity areat:-; to serve Jn the ever, t I

that one route is impassable. I

I 1.32 (C-4,
12.2.10.2d)
I
I

1157(p 2-1,
12.1.)
I
I
I
I 1.3')(p 22)

CANDIDATE SOLUTIONS

None

REFER. NO.

C ___.___....__..__._._........._.____.__.._.RI T I CA L ASSUMPTIONS

None

REFER. NO.

* An "TGSUE" ha.:_:; be_,r., <.#:,Fined f'cr study to confirm _:_r r,omp;"(,:>£,_::,

d_Pt:in.i t ior: <:,'f th.i.% pr,PlJm i.,"m,ty .r ,,:i,qu.i#,:::,m,,i:>n t..





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

i

102

INTERIOR ARCHITECTURE

TRAFFIC FLOW

10206 CREW/EQUIPMENT TRANSLATION & HANDLING AIDS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: ._20.Z.__I_Z_;__.__

C-4(2.2.1 ;2.2.10)

REOUI REMENTS REFER. NO.

-.-.01Hardware shall be de,:_igned to wJth_tand in---

advertent c:o.]]i:::-::ion, ar, d for usl:._ as a mobility

aid or l:emporary restraint.

-02 Crew & equipment, restraints & locomotion aid'_:

shall be provided .in every mods..tle.

-03 The station shall be provided with visual

markings & other cues to provide the crew

directional & spatial orier, tat. iorJ for use with

mobility & restraint devices for both IVA and

EMU-sui ted crewmembers.

.....04Provide a mean--:: of preventi.ng inadvertent

operatior, of switches & circuit:, breakers.

-05 Provide sufficient volume around the hatch

operat.iona], envelope to prevent unusual body
contorLions.

-06 The design of the restraint system interface
with the st:at.ion structure shall, be common for

all modules.

-07 Equipment restraints shall be provided to

anchor every item of use that i,:_:;not perma-

ner, tly attached to the station.

-08 Handholds/handrails shall be t!:.:;trategically

located to ar;-,sist entry/exit at workstations

as needed.

-09 Appropri._te body & equipment restr_int:::-:; shall

b(.-._ placed Jr, each personal hygier,(-::, area.

131

132 (0-4,
2.2.10.1g)

137(2.1,

p 2-1)

137(2.1,

p 2-i)

Crit

As_:-,umpt

6,7,9

131

ISS(p 109,
4.3.2.5.2)

132(C-4,

2.2.10.ig)

132(C-4,

2.2.10.ig)

132(C--4,

2.2.10.ig)

132 (C.....4,
2.2.10.2i)

-i0 Crew & equipment restrain Ls and handhold pro.- ',Crit Assumpt

visions sha.].], be made For contingency EMU- ',6,7,'-_
suited operation-:<. ',



PAGE '-_ 10,-_0__, REQUIREMENTS

CANDIDATE SOLUTIONS

N o n c._

CRITICAL ASSUMPTIC)NS

N c) rl i-_

REFER. NO.

REFER. NCl.

:_ An "ISSUE" has b_en defined for stud_,, t:o conf.irm or c:omplete
definition c_f th i.s pre.lim..inary requir_-,m_-,r,t.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

INTERIOR ARCHITECTURE

DECOR

10301 COLOR, TEXTURE, GRAPHICS & LIGHTING

.CROSS REFERENCE TO RFP PARAGRAPH No:

Revi _-;ed : ..... :J_.Z2_I-_.Z_!_'___.

C-4(2.2.10)

REQUIREMENTS REFER. NO.

-_,, 4, ( Fj-r t:,er_ of ,.J_?_!i_i,....Tng,'.li cff:_,i in#.-,.,:!; for co7or and I ]30 (p 20S,

_ight:..inq .::i:h,:!_./7 b_:_ ,_.:,;'.:_p72,_::_dlUer MSX#.,):_, 13.5.4)
I

-01.:_ Color:T;, [LghL:ing & textures shall I:.,e used to ',152(C-4,

provide: visual, or:J.ent.ation cues (e.g., .].oca1',2.2.10.1.)
vertical & emergency exit cues), equipment 114.1

stowage location cues, location aids, ',
aesthetic variety, & cont.ra,st for the crew:z:.. I

,,
-03 Labeling and markings shal. 1 be per the MSIS. 11.4.1.

CANDIDATE SOLUTIONS

blorlf.,

REFER. NO.

CRITICAL ASSUMPTIONS

O International crew will be immediately

familiar with Engli_i:{:h labels/markings,

so that special 'symbol enhancement i.s
not r,eeded.

REFER. NO.

* An "IS.tTUE" ha._:; be_n <#_,f:in_,d for .study to cor:,f:irm or c:omr-_7 el:_:,

cl_:_,fin.it..ior:, oF this pr_1.:imin,-.tFy requirement:.





RIii_PORT FARMAT :_ .1_ DI!_U3IGIq/OFqi-_RATIONS RE:HJ.]:REMI:.IqI,:,

l

i 0 3

17N T E R :[ O R A R., H .I.T E:::C T I..R E

D E C OR

(- --:_, ,%1. 3,.)0 _:. INTERIOR DESIGN HCJDIFIABII...ITY

CIRO',-;S REFERENC[- TO RFP PAF_AGRAPH No:

Re v i _+::e ci : ................- [-._":.:......L_..................."

C..-4 (2.2.1 ; 2. ;2. lO)

B_.-)_.,!..:LR.E_Hg.N__T-_. REFER. NO.

.-.(:_} t. (Fr:, t:_-x_. i ,.::_._ d<>.:_.i q_n f,ii>.::._t:ur_>::.: .:_vh;.:_.ii t:,_:, provi <:_(Pcf '_1.:.:._(], 1.7.;1., 1..24.

_2._,:.q:;'h.i r:"g:, L_!i'x"t:_.ttr_:z':i;_, _.:'1:(:. Lo /1_,.-_i [:, [::,"_.i[:, _f* ','_:_t'..i ,ti'(J I

,:'.-_r_(:f '_.i;t .;'m_.¢ l a t: i r:,g ] _ v.i rJg---wor L' .i n g e::, v..i r onm_!i,r_ t:. ).t, ',
,,

-02 The Capc*b_[lJ. gy for per_i:..ona].izatJ.on of private 11..52(2.2.10

cKew qLlaKt.eKs sl'laJ[], be pKovJ.ded. I,.2);369

CANDIDATE SOLUTIONS REFER. NO.

GEN

GE:hi

ProvJid_i.> Cl-lange_:_b[e co].or pane.l_:_;. _,

,,
:I:nte!grate .L.ight. i.ru_ c:o]_ot-,-_; and ,::_:urface co].orr_: ',
to _u::i,i_::,vo fixed _u"_,:.t v,_!_rJabJe t::,f:fect._{.:,. ',

:
I
t
I
I
I

CRITICAL ASSUMPTIONS

N o rl e

REFER. NO.

:1,: .,.¢/:, '1 ;[.:!!_.::I'tfL-: .... ._} ,_._.:_-_ L:J'{ii,_;],r_ (:/(i) _{:' _: .r_tlil)(:'/ [:'_[[_.1-'" !!i:.' t I.l(]_, t:(::} i_-" i_:_;./'_ :_ [ j--[_l _ (:[;il.. ([:(::}[f_l,:}; ! ,!!) tl{!]}

c_'ef._:n i t: .i on o i:: l:h.i .:.:..,or _.,.1..im.i n _c.,.._., r e,qu.i r emr-,n £.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1

103

INTERIOR ARCHITECTURE

DECOR

10303 CODING

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i _.::_ed : ._........__.Z._.-'..__Z._'_'........

C-4(2.2. i ;2.2. i0)

REQUIREMENTS REFER. NO.

-01 lho Space ?;tation J.r_terJ.or sha].l be provided 1137(p 2.-1,

w.ith visuat, r, arkirtg:,-:: & other c:uet:-, t:,o provide 12.1)
the c:rr.:.kJ directi.onat & spatial orientation for'.

u,:.::,e with mobi].J.l:.y & re,_::tra.i.nt, devices. ',
I

-02 Color and/or graphics shall be utilized as I131(C-4,

aids in crew ].ocation of stowage items. 12.2.10.0.1,
I (f)01)
I

-03 Provi,sfons shall b_-z_made so that. t.he crew car, 1124

quickly find crJ.t.Jca] va].ve.'-;, .':.-:witches, etc.,

in emergencies.

-04 :_(,_;'pac_PGtation personnel shal_ be able to

x.,.':.;_P<.it:y .i.ocal.ion points _,;ithin & wit.hour: t:/.,_:i,

Gp,:_c,e S l:..:_t i on. ) :_

-Od, Markingt::: & labels _:::,hallbe standardized

throughout all Space Station modules.

-08 Stowage provisions & restraints shall allow

for easy ident.if:ic:at:i.or, of content.s wit.hour
removal, of i. tems.

l(p 10-23(K) )
I
I
I 1151. , 1:.:;2
I ( I..I...4)

,,
I

I 1:._2 (C-,¢,

12.2.10.ia)

I 1.32(C-4,

',2.2.10. lf)
I
I

-09 Where possible, labels & identifying codes on I124(p 10-23)

all packages, containers and equipment 1138

surfaces shall be changeab].e on-orbit & remain l
_::!.ear].y visible & unobstructed to crewmembers. I

,,
-iO :_,(,rn_:egtated coding crit_iiv_ia for color, 1140,138,137

graphic, t:exture, and label.._:ng shall be ]
applied within the Space S_:ation to avoid I

overuse, ambiqui t:ie:_,, visual c.Iutt_Pr an(:/ ',

in format ion overl cad. ,):_, ',

CANDIDATE SOLUTIONS

None

REFER. NO.



PAGE 2 10303 - REQUIREMENTS

CRITICAL ASSUMPTIONS

Znt._:_rr,ationai. crewmc_mbe.,r..:_: will. be

immedJ.ate].y iami ]. J._:tr wJ. th El-,g].isl", ].ab_::,.l.':-:./
lili-iFl4:LrlgS _:SC) that. _:SpE_C.:La]. gylnbo._L er,har, ce ....
mer, t. is not. needed_

REFER. NO.

:_': An "ISSUE" ha._-; been defined for study t:o confirm or complet:F.-.,

de#..ir,i t:..i on of t:h.l:.s ,or_:?./.im_in,_ry K'_E'l_t.l.._ t"em#?!? t:.



R E P 0 R1" F(3 R MA F 3. ]. D E,'-31 (311/ [-)PE RA l- I 0 N S RI:£CIU I RI- ME N T S,

TN T E R I 0 R A RC't..tI TE [:; r LJR E

MA T I]-_R I A I. _,!;

10 4 C:I(-) GENE RAL..

I::RC)SS REFEREI\ICE TO RFP PARAGRAPH No: C-4(2.2.1 ; 2.2.10)

REQLI I REMENTS REFER. NO.

i .1,(H,:i f .:iv ;':,:!_.._.::_:'.-,h !:_i t b_i:' .':!,'_P..__:',:: t:_;><J :F.--t o':i t ]",P t i c. ,:.:_n,.J'_1.3:2 ( C ",::_,

:t:,!.,,r:, ,.:.i: ..,'i_:_n,:_i ,!"__:c _Pr.:*t: :-:_b i" ._.i t: ); ,._ .,:;Lt i'i t:,.!._b.:i.] .i t: };, I '2.2 .. :)] )
• • 4,'P.VZ_P/'J(_,9<:71 .i /%', t:_:ec.hr_o.] (::_17.._:c. ,.:i.t mc_t:Ltr.i t: _,.-_, I

me_nuf,:.]c: t:l._r,_b:i i._: t:y , ..in.,._V::_c,c:t:ab..]':.].:i t:y , c:c'r_ t:,._tm..ina- I

l: i on _:.-/_<_t,:-]cl:er i s 1:..ic.,.--, .'._:,7:_.Pr..if.i! c ..sI:reng H':, I
c.om_at....ib_i.].._t:y, avaiiabJ..l..it:y, cost. & safet:_,'..):_ l

I
I

CANDIDATE SOLUTIONS

N o rl e

REFER. NO.

CRITICAL ASSUMPTIONS

Ixl C) I"1 e

REFER. NO.

t': Ar:_ "I,':!P::,'U.Ei:.... h,:_.s: t",Ei,_P/'_<Je>f..l:rJE_d fot :.ii;t:udy t:o' _:.,?/'_:_':,'.t"_l_ or c:,:::v/_l::*i',,Pt:E.-"
<:/_P/:ir:, i _:ion of l:his pFe.l im..ir:,a.r),, requit-_Pm_!:,n l-.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

l

104

INTERIOR ARCHITECTURE

MATERIALS

10401 HEALTH AND SAFETY

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i ,::.:_ed: _.......::::_Z..;..i='=._]Z'..!_!._L_...

C-4(2.2.];2.2-10;2-I-11)

REgIUI REMENTS REFER. NO.

-01 Ir_l:_:)rLor area-s: o1: the 3pace Station shall be. l]:72(E;-,r_._2.2.
devoid of ::.l_a_p-.-ed,:_ed surfaces:. ',j1::t.1);]4!i)

I
-02 A ,hearts of avoiding bruises & abra-{:.:i.on:s from 1131

:Lnadvert:.ent. cor_L:.act with protrusions shall be I

provided. I

-03 In the event of fire, the interior walls and

<-;econdary structures within the Space Station

shall be ,:-_elf-extingu/shing.

I
I 132(C-4,

12.1.11.2)

I
I

1152(C-4,
I 2.1.11..::-Sa)

-04 Material::!-; & components subject to insidious

degradat.ion in the Space St.ation ionizing
environment r;hall not., be u!_--.;ed where that deg- I

r::tcl,!:tt:.l_:,n carl c.,i_Lt_:-:::c-:)or c(:)nt:r.[b!.lt0:, t:o ally c:r{:)w _,

h,_ ,,.'ar d:::. I
I

.--05 Separat.J.on o1: f].ammabl.e materi.als from I1.52(0-4,

potent:.J, al j.gn:Ltion sources in a module shall. 12.1.1]..7d)
be required to the maximum extent, possible. I

I
----06 _he use of hazardous materLa.].s shall be mini- I].32(C-4,

mJ. zed; t..hose used shall meet the applicable 12.]...1.1..3a)
requirements specified in NHB HOr-,O..1B, I

"Flammab:Llity, Odor & Offgassing Requirements I
& Test. Procedures for Materials Used in Envi-- I

ronments that. Support Combustion", (J8400003). I

None

REFER. NO.

I

CRITICAL ASSUMPTIONS REFER. NO.

Nor/t.:_

:+: An "ISSUE" ha.s be_Pn def.ined foK si:udy t:o cor_/:irm or c:omrJ.tet:_P

defl:n..it.icn o# th.i.s preliminary requ.irem_-i,nt:.





REPORT FORMA T 3. L D E S I GN / :)P E RA 1 I ON S R E QU I R E ME I\1T I!;

1

10 4

i N T E R ]: 0 I::,'.A R C I.-tI 1 liii:C T U RE:

HA ]-E R I AL_S

10402 MAINTENANCE AND REPAIR

CRO',.:;',3 REFERENCE TO RFP PARAGRAPH No:

P,e v i _:-:,__,_...J -. ':_ / "-_3 -" o _

0.-4(2.1 . 11 ;2.2.10)

REQLJIREMENTS REFER. NO.

O] All _!!t__;_::L_:o1: the '31:)at<' !!!;tatic.'.r, _.i::ha_]. be con-- ] [.:{2,:i::;---,_._

v e r, .:ie r, t ]. 't c .l.e a n a b ]. e & m<_[ n L a ..ir=a b ]. e. ', 2.2.1. 0. 1.h )
I

.....),:_ A] ]. Spac:e St.at.i.on wal l_z.:, I:,uil<head_:, ha [.c l, e,:.:-: & I I...;,=,, C-4,
_:-:_ea.l.:_, where ir,l:.egrity is: required t.o mairltair, [2.1.].].2d)
pre,:-.:,m.tri, zatior, shall be accessible for i.n .... I

spect.J.or_, mair,t:er_ar, c:e, or repair by shirt.-. I

sleeve crewmembers. ]

I
•-0,{ ._ (In L:E._rna../ ,:...... _, ........ .w:.c_z..: .... to wa.ll.,s .sha.].l be provided :.].3._(p 37)

for d_Pt:Pct:.ion, ..i.,._!.olat.iorl, & t"_rD,9.._t" of" IDt'_"r.:;'.'.:..::t,/t'E'l

she.l ] ..leaks b_.' EML./-.:su.i/:t.P<J personnel..) :_ ',

I
I

CANDIDATE S()LUTIONS

Ix]c)i-I(.9

REFER. NO.

CRITICAL ASSUMPTIONS

Non e

REFER. NO.

.!,: An' " [.:::;L:,'U£:.... ha.'.-; k,e,_:i:.l? d_P f..i ned for .s _:t.l<:/},' 1:o <:"d:_/'_f_;: r/fl ,'.::_r _.:.om/:<.__pt:,9

dPf/n.f t.ion oI:: £h.i.:-: pre.lim.fnar_,' requ.itement:.





REPORTFORMAT3.1 DESIGN/OPERATIONSREQUIREMENTS

INTERIOR ARCHITEC]-URE

HATER[ALS

i0403 DURABILITY & SUSCEPTABILITY TO DAMAGE

CROSS REFERENCE TO RFP PARAGRAPH No:

RHv i sed : .........._Z_-_.[_i.Z.!!:I!._I:!............

c-4(2.2. L.:3)

RE QU_ I_._.._____._.REM ENTS

--.-[}[ [I-iterJ.or mat.erLa],-:.: & finishe:::- tila[ are

_:::mlL:c:r-)pbJt:_]e to abra_::-:_Jon c)rt E:he ground durJrlq

prelaunch preparation:--.: & ].n l:lighL shall be

,:::.:e]er::t:.ed to ensure durabi, lit.y.

-02 Consideration shall be given in material

selection to providing adequate strength at

minimum weight.

-OS Material,__ selected shall be resistant to

spilled chemicals, grease, body excretions,

fungi, moisture, direct sunlight, ozone,

REFER. NO.

1142

I (4.].5.2)

I
I

I

Ii42

I (4.i.5.2)
I

I].42

I (4.]..5.2)

particles in the air, and any other corrosive I
con J:all]i nan t.g. '_

-04 Systems, sub,z<ystems, or equipment l.ocated in

pre,F.:surJ, z_,d vol.ume::, dc::,,<igrzed to withstand

decompressi, on & reprc::_ssurizat.ion shall be

capab]e of tol.eratJ.ng the differentia]
pressure and depressurized condition without
resu]ting i.n a hazard.

-05 All transparent, surfaces, e.g., displays,

windows, etc. shall be scratch/mar resistant
where possible and protected from releasing

broken par tic].es.

I
1132 {C '4,
12.1.11 . 2{.t)

I

I
l
I
1142

I (4.1.5.2)

I

CANDIDATE.............................................SOLUTIONS

None

CRITICAL..........................ASSUMPTIONS

None

* An "iGSUE" has be_i,n defined for s/:udy to <:onfirm or complete

<#efJni t:.i:onof this pr_-i,7im.inary requirem_-i,nt.





REPORTFQRMAT3.1 DEI:.;IGN/OPERATIONSREQUIREMENTS

INTERIOR ARCHITECTURE

MATERIAL.'.--]

].0404 AUDITORY, OLFACTORY& TACTILE EFFECTS

CROSSREFERENCETO RFP PARAGRAPHNo:

Revi.sed : __ __ii!_...[._iJ._//. ' !i: ;._iL ___.

C-4(2.2.10;2.1.II)

REQUIREMENTS REFER. NO.

•-01 Material?; shall i::)_..-__:!:_-ale(::t:edto provide sufFi- 1124(p 10-o2)

.;ic:ient sound c:or,t:.rol and to help to reduce all',

unward:ed noises to the minimum level reason- ',

ably achievable and :i.rl accordar, ce with speci _ I

float:ions. (See 2050.].) Special considerations',
sha].], be given to t.he noise levels in the I

sleeping quarters.

-02 Crew quarters shall be acoustically isolated.

-03 Materials used in Space Station habitable

volumes _÷:;ha]l meet the requirements of NHB

8060.IB, (J8400003) for toxic out gas const.i-

l.u_..:n k,,;.: .in the lowest opera[:.inq] I:)re'-:_,ure to
which they may be expo,:_::ed.

-04 Expo.::-ed sut [acet:}::within habitable Space

Station modules ,!:.:,hall not exceed a t:.emperaturel2.1.11.2h
o1: 117 degree::-:, F (45 degrees C). ',

,,
-05 Expos:ed surfaces within hab.itab]e Space I].32(C-.-,{_,

St..ation modules sha.1.], not: be be].ow a t.ernpera- 12.1.].l.2h

t.ure of 41] deg.r_,,_:-.,:: F (4 degrees C). ',

-()6 Textural var:Lation shall be utilized .in the I.].31

interior design to enhance hab:i, tal::,J.].ity/ I
w:tr.i.ation for crewmembers. ',

,,
-.r_7 Inf:r_red (JR) rel::l.ect:.ive inat:.er.i.a].s & su_ i:ac_._,...:; 1155

•:.::.:ha].l be used where poss:i.b].e. ',
I

I
I
1132(C-4,

12.2.10.2d)
I
I

1132(C-4,

12.1.ii.3.d)
I
I

,,

,,

1132 (0...-.4,

CANDIDATE SOLUTIONS

None

RELEE.R_=.,.N..._:].....



PAGE; 2 1.0404 -- RE(IUIREMEI'4-[',!;

CRITICAL ASSUMPTIONS REFER. NO.

:_: Ar:, ".T,'.:!_.'._;'/.IE"h,:i_:: t,_i,_i,n cf.4!i,f;"r:,_i:,d f,'::,'r ,.ii.t:t.tdy t:_:, (:_:;.n:,r"jtm or _:omluZ_i,t:_,
defl;n.l .t.i on oF Z:h.i,4 pre t .im..in,_ry r4?qu.ir_i_,m_,r:, t:.



REPORT FORMAT 3.I DESIGN/OPERATIONS'REQUIREMENTS

INrERIOR ARCHITECTURE

MATERIAL.S

10405 ELECTROMAGNETIC PROPERTIES

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i.,:-i,ed : ....._...':[_.Z2[.7_.._i!.I-__.___

C-4(2.1.II;2.1.3)

............................REQUIREMENTS REFER. NO.

-OL OperuLJons & :-?-.y_:_;tF,m,::; de_::ign shall, provide pr_,-l].s:.!4(p 10-12)

Lect:.ion From ext.._:.)rna].]y & int..ernal. Jy produced I
r,:_dia t i. on/EM][. I

,,

-.I]2 I-he habitable modules shall be designed to I132(C-4,
meet all applicable performance requirements 12.1.3.2)

while operating in the .induced electromagneticl
environments of the checkout:., launch and I
orbital locat..i.ons. I

CANDIDATE SOLUTIONS

Nf-_o _",

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

:4,. An "ISSUE" ha.,_ been defined for study to _.:onfirm or complete

definit:ion of this preliminary requirem_Pnt.





" t2"R E P )R T F (-_RM A T 3. t D KtSI (3N / O PE R AT IU N,._ RE QU i[ R E MF N TS

111,IT K R I 0 R A R C H :IiT K C 'i"1...IR E

A N Tt-tR 0 I:"()/-11}--TRY

I. 0 5 0 ]. " ' " " S -'qF'OF'ULATION C.,HARAL, T ERI,. l ].(..,c.

(-'RC)SF; REFEIRENCE TO RFP PARAGRAPH No:

Re V i. _:Se d : .............:...L.:_;.:.:_.L_'.'--'=...........

C...-4 ( 2.2.1. 0 )

Bg!t!J.,I_RE_Mg_NT__.

¢:) ! .# ( Th,9 ,.J_ii,.,i;i L:;/':, ,"::_f c:.vpt4 :!i:,"._L:;t:i:},'.::!:L:m/!._s .:/i:h,.:;i .I. ,!_¢.::;::om....
.,/_,'::;.d;it: _, t:.":,_:, 5 t:h -f::_.@t _:,gr:r t: ,___e Or .i _!P.ot:,-:r.i !::_PmPY.;__ii, t:,-:'

'.:;'/-,t:h--,r.._!i,re:_.,.r:t t: .i t _ii' ,4nl_Pr .i <:,.:H':, m,!.:_.Z,9 ,:.in £hropomd, £t..?i r.:-

t ,-:H2,::7_,5., . .) :6

REFER. NO.

', 1.!i 2 ,:'C .-4,
}2. :::' .. t. O_ 01. ( 1::_)

: 1,:::i2 ( C ,-4 --,a. ;' )
I

CANDIDATE SOLUTIONS

Norl e

REFER. NO.

CRITICAL ASSUMPTIONS

N0 n e

REFER. NO.

4r:, ' [.'.3',:!;'U/::i.... )':¢,.:.--cE:,t:,_!i,_:,l"l<:]_?:(:?:.r:_Ei,d for :!!vt:ud),' t:O _::.r_:v'_fj t'm ,,:_.r c,:;:'m/.':.LZ_:z,t:(i,
d_P f:i r_ i t: ._:;::_r_ o f t:h i .tg pt _:i,..l.i n_.:t/':,,.:it"),' :"_iP,'Tui :_!:,m._Pr_t:.





RI!-P0 Rl- F=0 R MA T 3..l Dli::S i GN / 0 P E R A T I 0 N S R[- I:-ilJ:[ Rli:.-_MI- N T S

:I:N Tlii: R I 0 R A RC H I F E C T I t RE

A N 1 H R 0 P 0 f'llf: T R Y

10,S02 RANGE- OF- A[:'COMMODATION

CR()SS REFERENt?I!-: TO RI-P PARAGRAPH No:

Re v i. ,::e d - .........:2.ZigIZ..:-.>.Z.!-!.,_i.........

C-4(2.2.10)

REQUI REMENTS REFER. NO.

.....t:JI :_";" £1"7_i?dL?.:ii;/ .'._v';,C:l': cr_:?r4 ._:_:41b..!_,v.st:_:i>m_!!:.sh,.!7.l ,] ct._:,,<!?f:h_::> I 1.:7;2 (C -,:I.

7'.7tRD.? a/'s t:bT,"r_:_p,:::_ss#_i:>t:ri c: ._ t:r_?s'Tg t:h ]. _i?,/_:i>.,'.'._.;<_td,ju,.!i: t:,ed 12. "7.!..].(3. I.

.For .:)O--y_i_,_-_r g,o_/:h l:rE-.>r_d....:.::f:.*_::;m t:he t_a.s_i?lin_i? l(b))

,!P'St:.ifl#_:lt:_!? ),'_?,_:lr If&'!7._!;, c),'t:r,:-:lpo_Z<:_t:_!i>d t:o t:h_i? )<'r_.?ar I
.;:,::'0c7;0.,) :_, l

I

-.-04 IDh e r e cle s i g n c a n n o t: r e a s o n a b .1y a c: c:o mmo d a t e 1:h e. I i ,32 ( C- 4,

desired arli:..hropornetric range, rec:omrneridat.ioris 12.2.10.1b)
shall be made to /.itilJ. ze ait.ernat.ive I
•_=;o 1 LI t ]. o n <÷:_. I

CANDIDATE SC)LLItT I ONS

I.1c)I11:i-?

REFER. NO.

CRITICAL ASSUMPTIONS

N 0 rl (,?

REFER. NO.

:,i< As-., "..ISSUE" ha.s b4!_>_?n defined for .':-.;t:udy to rz:or#firm or c,t::_mF-,'..7_>t:E.>

d.fE:>l::._:m_t:iJ ti:_s'_0t: t]')'..i._¢ prE_.._ _ffs_II1.'r_at"),' r_:?quJ t_Pm_;?M,7:.:.





RlieP0RT F0RMAr 3.1 DI..-.:SI GI',I/0PERATI 0Nf] RF-Q!Jt[REMEN1S

Tt',1TIERT_R ARCHI l ECTURE

AHTt-.tR0P0METR"_"

J..)O.J {-" " -" " " " ¢2"PHYoI[,AL. DIMENSIONS & L.IM[T.._ IN MICRO-G

CRfZH-;S REF:IERENCE TO RFP PARAGRAPH No:

Revi '.'::{:-_d : ,9 /"_ -" _ " _

c.- 4 ( 2.2. i o ; ,:.'-'i . i L )

R_E_C_t..I._)I_R__EM__.ENTS. REFER. NO.

....0 ] ,t_C: t:::C) III Ill0 C__!t t. J. C)Iq _g, W (:) I'_ _, 9.: t. _!!t1:..i. C} f-I t:i_:_ f LI _ I"l i. E; h 1. rl !}] t..[.:,

I::),ff':!.:-:_:.::;:!tcrcPw_yly],::_c:omo[:.iorJ _!_.:{.(.tE.:, _:ar'ncl f:i!!tc:i. JJ. [:J.(-e'.:-_
:::_ha] 1. l::)t:_ dee:.:t.glled t.o the O--g rliet.ll::ra]. I::,octy

I::)0 StLt re.

I 1.32(C--4..

12.2.1.0.0])

', 124 _L." 4,

', 2.2.10. lg)
', 1::;1,152
I

-OL-_ :_(Ac:commc_dation.s and facili tie.'_ .shall be corn- 1138,152
I:,at:ible w.it:h anth.rol:,c_morlahic charA.q, es that I

Od:C:ut" i YJ ._'l_aC:e. ,) :_" I
I

CANDIDATE SOLUTIONS

t"1C)I'1C:'

REFER. NO.

CRITICAL ASSLIMPTIONS

No n e

REFER. NO.

:'1': *_.I17 "..TS.'._"_,.I_._ -'' ha.,.-, been def.ined for .study t:o confirm or c,gml:_lete
de/-in.i ti or; of t:h i.,s t-,re.1 iminar,v rm_qt.li rem_efJ [-.





REPORT FORMAT 3.i DESIGN/OPERATIONS REQUIREMENTS

INTERIOR ARCHITECTURE

MODULARITY

10601 GENERAL

CROSS REFERENCE TO RFP PARAGRAPH No:

Rr_vised: ..___:2_/_3._.L"_!._.._._

C-4(2.2.1.2;2.1.5;2.2. I0. i)

REQUIREMENTS REFER. NO.

int:,:-:.Ki,?J. w::,]um__ _ ,:::_rr,_ingem_w".,t:.::_. t:,':" accommod,_:it:_ _

.r,Pvi.,'.ed c._:r.,#iiTu,,::_t:._on.,_,.):_;

-G2 :_(Int.er face.,..:,between primary and secondary

st:ruc:ture and bet:ween _-ub.syst:ems _md t:heir

',131(1 .........

I ]45(p 2-5)
I 1,7/..:.'( C-4 -2,_,

12.2.1.2)
I

I .132(2.2.1.2)
I

att..achment t.o struct:ure ,._hall be st.andardiz_Pd I

to minimize human involvement: in infliqht. I

r_-:.,pair, maintenance and recon lfliqurat_c,n.):_ ',

•-03 Habitabi. lity design shall facilitate system ',132(C..-4,

growth through use of modular and _::ubsystem 12.1.5)

de,_ i,:.ln. ',
I

•-1i4 H_._a].th H,_[nL_enance Faci.].it:.y >:,hal 1. b_:i_ mo,:Ju],:!tr I 1.,:;2(C-4,

i.n de.--::ign to fac:ilJt.at.e growth and changes Jib 12.2.10.1 {
c:ompon_:_r_: el_._lnor_l:.:_i_ a_.:- mi.,:_;si.on complexity ',
i r_C r ea:_:::e:::i_. [

,,

--05 Modular stowage lockers shall, be incorporated 1132(C.-4,

into the overall interior arrangement of the ',2.2.10.1f
_:.-;ta t. i on. 1124(p 3-5

,,

-Oe, System design shall provide interfaces t.hat [136

prevent, mis].ocatJ.on of equipment modu_l.es or I
intermixing of: equipment interface connector'::_:.[

,,

....(_7 Remov;!_l. ,_ temporary relocation of parl:.iti(_n':-v' [Cri[. A':.:'::ump/
modules t,llli.C:ll rllusL _.)e moved for _.._a.ll acce::.:s l_:!,,7.,':.'

(a.':: l:or ].eak repair) shall be designed for 1l:51(1 .......
EMU--..,_:.uit:. gloved hand operat:ion. I

C _ANDIDATE..................... SOLUTIONS

NOrle

REFER. NO.
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CRITICAL ASSUMPT Ic:)NS REFER. NO.



R E P 0 R T F:0 R H A T 3. ]. - D E ,..,.t7_{3N/0 P E RAT ]: t-)N S RI..£QU I RF I! E lq1"S

[ blTli!!:R iI:0 R A RC F-t71lFi: C [1 JRI-i:

t " "/HL:,DI..il .A R J

10 60:3 EXISTING ",:) I AI_III)ARD,.._{" AND {::;i-)NVEIxlITI]Z()NS

C " " '-" "kL),:)::, REt-EREIgI?E TO RFP F'ARAGRAPH No:

Re v J,s e d : ..........2 Z;:i5:.__Z__:J:.:i.........

C-4('2 I ':-,-':' '-_ 10 i

....RE!-.-II..J.........1:..................REMENTo j_" REFER. NC).

' 2 ":.....I127 -#! J)_fiP.'., _ _:7/';' _:i'<7L? i ,r.)lfl_iV°:_ :(: /",{_:]-f/.{ /:.20? [_?.() E:._ i /.':_iiU" .i ,::_' !::¢_ i J ::1.::_ (I::: ........ ' )

,':.:.rL,,,. i <.iP /: 1_P.x'.i t:, ,': i: t: _,' .i,"_ v,.::_: i ou.s m,:.:,'c/I._.iP (on f:.i _:7..... ',
!.tr ,:!_t: i o.o :_::.) _, l

....LL:.. I:q _t.t l:>m<.:n L racks ?:_h_!i,_ [ i[_(::c:: :)mmo<Ji:_Le a E;LandaFd

.19 i.nc:h (single) and 3l-1 inch (double) wJ.dt.h

(48.or: c:m and 96.o_._'" c:m)

....O.::Y Y, ( Pr'ovi <#_:_,.,._ztandard.i .ze<:f u t:..i 1 ..i t;," .in I:er faces .in

Illo(#u..l at d_,.':-,i gn. .)._

I

I !.4:5 (p 7--- :.:;,
',pp. 7.1.5.2)

I 144(p 3-84,
',pp. 3.4..1..

I .1...1), .1.45
I

I 144(p :5-:!5_4,

18 5, pp.
',.3.4.1.2,3_4.

', 1 _.S, 3.ZI .....
I .4), 1,_.I.:7,

_CA N D_.1:.._[)_.A_TF_E__;_()I_{_J__T__I._C2N_.._S_

N C) n 0

REFER. NO.

CRITICAL ASSUMPTIONS

N c) FI I.Z)

REFER. NO.

A.,":, ".]..:::,'.'!!i'U.,':{i.... /':,,'-L:!!:b,9_Pr:_ o"(i,:,vi;;,_!?<J /_:o:- .'.!T::£,Lt<::/yt:_::; (:r::.Lrsf.i.r!l;' Or ,::.,::::ff;'#:;;':_:',",!,

<J_i_'/:i/'J i t: .io/', o .# t:h ,{::i: #.,F _P..liiI* .i n,::-_.r>, r P'-7_.I i .r-_Pm,'.Pr:,1:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 o 6

INTERIOR ARCHIIrEICTURE

MODULAR:[ [Y

10605 MAINTAINABILITY SUPPORT

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v .i.._::e d : ._....:i__Z.2._-_Z._!.:E___

C-4 (2.2.1(.]. ]. )

REQUIREMENTS REFER. NO.

....(:il Functionally independenL subsys::,tems shall be 1132 C-3.[3

dc:_velot:)ed, as. dppropr.i, ate, iF, l:)rder Lo £ac..i. li-;3.2 pp. j)
tale maJ.nl:enancl!:.:, and or._eration,:;. I

,,
"-02 Mechanisms shall be deF_igned as independent

assemblies with distinct: and definab].e

interfaces. Mechanisms sha.ll be designed,
where pract.ical, to be removed and rep].aced
on-orbit.

-O3 Personal and equipment mobility aids and

restraints shall be provided to support on-
orbit maintenance.

I132 2.2.2.1)
I
I
I
I
:
I ].::_2 (C-4 ---4':_ )

1132(2.2.10

I .lg)
:

-t,'a :4,,;'Ti':,<:', h,.ird_v_r_:, sh,_l._ t,P .'.#,?'i:.i,17r:,Pd of l[nt;-:,gr,.::_tc_d', [4_:,

/':":;. UF._.:, :: ,':'/I_I;K:_#_ f,":;&, t,.:_r_Pr::!. • , ;:4_r:,/.,,P<: t:._:,::,'r:,.s, too.._.s, ',

and #,ackag..t:ng. ,) :_; ',

,,
....05 The orbit.a.[ rep].ac:eable hardware (I)RU's) ':::_ha[.[',£2_-,

be designed For ease of on-orbit rep].acement.. I
All. connections shall be designed and labeled I

to preclude improper mating. ',

I
-(]6 Where feasible, ORU;s shall be standardized. 1126

CANDIDATE SOLUTIONS

NOFI@ I

REFER. NO.

CRITICAL ASSUMPTIONS

Non_,_

REFER. NO.

:4: An "ISSL&." has b_Pen dcf'_in_Pd for study t_:,<.:::'r:_f.,'irm of c:<:'mpl_:,tP

d_P#init:i_:_rt of t:hi.s pre..limin,:_.ry requirement.





R E P fJ R T F"O R 1'4A T 3.1, D E'3 1 G N / O P IZ RA T I O N S RE Q U I R IZ 1"417-]Ig T',3

! IqtF!il R I 0 I::,_ AI:_C;H I TEXTTI !RE

M0 DLII_ ;_ R ]i TY

10 _!i,CI7 G R 0 WT t--t

CRO<.!!;S RE:FE::REi:NCE: TO RF:F' PARAGRAPH No:

IRo v i. _::;O d : ..........-i_£.Z.',i.>]{!J_!ii!.[-!.............

c-4(2.1..5)

REQU I REMENTS REFER. NO.

-02 !-!_o S::-;F' i!MlC] LtY.:-; :;yE;tOM'g F.il'lCt '..:-:LIl:,_._:y_:i:,t(.?i_i_._.:shal. l.

l'_avo [.h{.:, c:ap,_!ll::>JJ. Jty t.(::) be pro!::lre_:_::,gj, ve]y

flIC)di. 1: Ll-_d C)_" I..Ip_]jF'i-t('Jf._:#d C)l'i -C)F'I2) i. t: t:o _7lc:c:c)flimc)diT!l ELi({,

(:?VC)J. viI'Ig t..eCHI'IC)]O(_J.E#E_ t.o OlOt..1rll].Z(-? mE;E# c)f

(:.-.'qLl.Lplllerit arid fac:ilitLe,,, by t.he I::FOW.

--O.:f *(The SSPE'.'s _-hal2 be de.s.igned to fac.ilitato

.':;),'.L:CtPm gt'owth and t'_?conf_igurat_ion t.hrou_qh
t.t.r:-,_P of modular and sul:,.,._y.,-_t:em de.,:_ign. The

I I.:::;2( 2.1 )
I
I
I
I
I
I i32(2.i.5)
I
I
I

::TSPE's .mha.ll emp..lo_,' common hardware, ::i,oftwarc.._, l

,:_nd ,.!ic_<#ndard in_:_Prf--<:#c._p.s _h.ich c;pt:imizE.> c:rew I

ut:i..l.iz,.-i.t:ion and rP..c..:orsfigurc_t:ior7 of s'qt.lJl::_fltE?rst: l

an d ._mub.,_,)/.,._,t om.,_..) .#< I

I
(]4 IO ['hl.f fll,7_lx i fill.lffl Ox I.¢H"t i; I::)_ 7:1C:[7. i.cal., ,<nc)d.tI: J.c dt-.J i)FI I 1 ::_',7!(':. >.. :L )

O1: tl"lE.:' _:!;<,:77,1::> C)K :i.l.::::_ E;I.Ib£_;xf£.:;t.Efms.:; _::2:hI..:LJ..L fitdili, l'/t:aJ.l'i I

I"l,]lt dW4!_t<, <!lt"ld 5i:c) lCt.WiTIrl9 ::g_-:i#rV i. CE# CC)lllli3Ol'li!_[ i [.v for _

Ci.IE.: [Olllf.:.:'r '7!tl::)l::).].J.C:a[.:LOl"i):; ":£,O l:'.l"l<:':x[: l::)r(:)dt.ic:t;j, vj. Ii.y I

will. riol:: !:_:(# ac.iv@r_-;c#iy affected by I.(rife.lllli_J.ar [

•:.:;Y'Z-:,t:.eme:;. l

CANDIDATE SOLUTIONS REFER. NO.

GEN Moch.llal," system and sl..Ibsyst.em design will I

':Tsat.:i.::-:;fy t.he requirement, by provJ.cJJ.rlg capabi].- I

il:y 12.O i:)e InodifJ.ect (:)r LlpgradecJ _:trld by l

r.:)i, c)v 1.d J r111.-] '?::y _::;tefll':--.: (2ommc)rl ,.it ]. J. t.y. I

CRITICAL ASSUMPTIONS

I,I o i1 0

REFER. Nc).

:t': Afs " T."!7,":77U/Ti" fy<¢t5 b_!P_P/'s d_!i>¢:j 1"7Pc7' t:(::'t .'._.:t:ucly t:o cot's f," rm ,'.::_r v:,?mg'7 _ii>t:-:_ii>

do i: t l?.i t: .i o1"7 o # t:h .1 .'B: pt e._. _i//7 .i/? <:Txt y t ,!P'.7l.l.i t els!_Pr7 t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

i

107

INTERIOR ARCHITECTURE

WINDOW/REMOTE VIEWING

10701 VIEWING REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revi. sed : _ _..:ii_Z._7_..z.._.Z.!}i:___._

C-1 (2.2.3.2) ;C-2(3. i. I)

C-i (4.2.1.2) ;C'-.4(2.2.10. i .d)

.............................REQUIREMENTS REFER. NO.

(NOTE: R<,fv,r to 40103-01 For Window Workt:_tation

Requ i remei_ts)

-01 Provide a means of achieving the greatest

possible reduction in reflectance on all

surfaces of all window panels.

I

l

I
114C:, id,7

I

I
I

-02 The window characteri,_tics shall be compatiblel148,167

with t.hru-wir, dow photographic requirement,:.--;. ',

I

-03 Observation windows shall have a minimum dia- ',15'i),131

meter of 20" to provide binocular viewing I
l:hro,._gh a wi.r, dow simultaneou_sly by two ':)5th ',
per c:en I:.i l e ma 1._..:._c rewmembe_ .._:.:. I

,,

-1)4 a. Provide a means l::o control and prevenl:, the ',1_::,r-:,,1.5]

trari_::,mi,!:.:-:<.:_ion of u].I.ravio].et, vi,:<.:ibJe, 1132(2.2.10.
in firared, mic:rowave and ior,izing rad.iat.ion. IJ..._(b))

b. Coordinate window ._::.:hieJding design with ',
other radiation protection work to achieve I

]es_:-:, than al.].owab]e dose levels. (20302) I

c. Internal EM environment t.o be within ACGIH, I
ANSI guidelines, coordinate with laser systems',
design. (20304) I

CANDIDATE SOLUTIONS

GEM lJ,::ewindow 1:i!terr_:

GEN L!se opaque _._;hade<:.:

REFER. NO.

C EI_T !_CAL _A3]2]t!U_P__TI q.N_i

None

REFER. NO.

:_':An "IGSU[::" has, been defined for study to confirm or comp_let:e
definition of this prel, iminary tequirement.





REPORTFORMAT3.1 DESIGN/OPERATIONSREQUIREMENTS

1

107

INTERIOR ARCH I TI[![[i; IFURE

WINDOW/REMOTE VIEWING

10702 WINDOW OPTICAL CHARACTERISTICS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev JI,Z_.:ed: __.'.ii__Z2_4.._,_[:__._.__

C-4(2.2.10.1.d)

REQUIREMENTS REFER. NO.

491 }l_ize .....The haze value for the window assembly llSJ

shall be less than 2.5% at t..he installed ang]el
I

•...02 LighL 'rransmissior, l

a. The transmission oF the window assembly shall ',151
not. be less than 65% oF the visible spectrum I

at the inst:.a].led angle. I

b. Ultraviolet, infrared, microwave, and .ionizing',
radiation shall be cor, trol].ed to less than ',

al ].owable limits. ,,

,,
-03 SurFace Distortior, 1352

a. Wavefront:. deformation sha.].], not exceed 200 I

nanometers, peal/, I.o peak, over any 4" diamel.:c:_r',
_:tt,::i,a ac:ro'._::_:i-:: the surface of the w:J.ndow, for aJ.]. _,

,:_n!-l[_::._s up Lo 45 d_-:::,gree_:,_ f"rom r,orma.[, i
b. Para.1..].e.i.:i.sm sha].l not. be exceeded I::,y more t.han',

2 arc ::-:_econd>. between Lhe two :.::mtrf-ace.:i; o1: one I

pane]; and shall not exceed 30 arc: seconds ',
between panels. ,,

c:. Surface scratch and dig shall be 60/40 per I
MIL-O-].38.i_OB or better. ',

CANDIDATE SOLUTIONS

None ,_

I

REFER. NO.

CRITICAL ASSUMPTIONS

N o1/_.!_

REFER. NO.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

INTER]fOR ARCHITECTURE

W TIHDC,W/REMOTE VIEWING

10703 WINDOW CONFIGURATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: __.'._Z_Z.!i'!._-L..._.

C-3 (5.2m) ; C-4 (2.2.10)

RE QU___.._..._______._.IR E ME N T S REFER. NO.

(H(3TE: ReF(--)r Lo 4010:.-0[ fc)r HJ_ndo,.,_ Work,statLon ',

Requ i r eml._n t>::_) I
,,

....03 The 'window a,:_semb].y _:::.:hall cont.:J.sl:, of aL least 1148,150,

Lwo panels. ',].54
I

-04 Provide de-ice and defog capabilities. I148,150

', 131 (p l.i.1)

-05 Windows shall be designed to minimize the ',1S2(C-4-23)
probabJ.].ity of having to depre,:::;surize modules ',:352

in order to replace panels. I
I

-06 Windows sha].l be i.mpact res.i,:_,tan£ and have ',].32(C-4-2:5)

rnu.ltir..)]e p_tne]_.-:: to protect, agai.n,_::t: rnicromet.,"."-- 1:752

or.i. 1.,:-_ or ,:JebrJ.,:_ iml::)ac I:.., and ov<_.rl:._re,..:,,:.:.ure I
fa_ It.ire. I

CANDIDATE SOLUTIONS

None I

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

•_: At., "T.':;:5'Ut.!i" .has be_w'_ ch!:,/:in_::>d f,'.:'t ._.:;t.udy ic;. con #"itm ot- compZc:,t:,,::,
<if;:,fini l:.ior_ of thi.s /:,rel.im.inaFy Fequ..it'e._n_Pt-.tt...





r'! ..... ) ¸'' :3 ........._-,E.F_JF,t F:()RMAT ,_ 2 DE _;Z I_N/OF'ERATI ),NS RF.'iI(iL.ITREMEINTS

1 lqT I!-_R i[ i)I:_: A I:_:C H I T I!F.,C T U Rtiil

b12 I'..1E*0 N / REl_"10T !!iil V ITE IAIi!7I',ltii

1.{37 0 4 N I N D 0 N -' " ''" ""A {_,L,I::.,::),:)

C " _ 7"P " .........' .... " ....l_tL-:>.-) I.-,E.f-.I_::.I-,E::.NI.,ETi"} RF'F' F'AI2AGI:qAI::'H I\to:

R_:,v i. _::-;:-_,.t: ..........i?.z2P:.!_.Z..ii._i............

C- 4 ( ',.?.. 2. 1.F}. 1.d )

R._E.!;)_U_.I_.R.'.._F1,1E N___TS_

': i'1,)t[::[: Rc_fer l;.) ,q[) l.O 7 ; 1. 1=,::,_ Rli r_ch:£:,l,_Nor I/._:-:.:t_]_{ ic, n
, ..,-........ I }' _:i-:'fll{:-?l*l !£':: ) ..

.....{) 1. ]-he arch J. t:.{i{_{:: [7,1.[l'"i] ] 4:TII"ri_r_!i.:jem{:!)r_ L. o1: {::_{::t_.ti.F>ilm, r-_L

rs{<!.?_r the taJrJ(:h::}t_!.:: t:-i:cha.l..1, al.TI.ow _-Ldequat:.e _.:.:p_c:{-:-:-?
I:OK [7]-I{{_ plz_t"fC}l'"lll/IlrlClC: _ O[: oi:)Fa'l'_:lt-.J.orli_.]., mair_t:{:_-.-

r_ar_c:e, _-tr_d rec:reat.J.onal, tasks I::,y t-wo '!i)5t:h
peJ,{I:{.(?lqt2L].l_ Alner.i.can Illi:-t].e c:rewmembers.

REFER. NO.

I
I LU1., 1.:]2
I ( c--4
12.2. iO. ld)

CANDIDATE Sf}LUTIONS

None ]

REFER. Nih.

!_-E1...!....!,!,.:.6 L..A',{".,.;.-_L[NF_2..T.U2!N_,':2

J'J{ :qh {1:'

REFrE R. NO.

* /'_r_ "["::',5'1 If: .... /:,-:(-_.:i./:,eer, de_,f.]( F._PU for .:F:t:t.tc/}.' t.:o (.or} f.7[ tm ¢_:,'t" ,'£:oflg:'..;!,£,t:_ii,
c/_Pf.init:.ior, of: l.:h.i.,_F #rel..im..iF.,,:)ry r_.:.'qu_ir_Pmer_t:.





REPORT FORMAT 3.I DESIGN/OPERATIONS REQUIREMENTS

i

ir)7

INTERIOR ARCHITECTURE

WINDOW/REMOTE V:iEWING

10705 WINDOW LOCATIQN AND NUMBER

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i r>:,-.,d: ......._._iL.4_L.Li!.I_I!..__

C-4( 2.2. ].0. ld)

........................REQUIREMENTS REFER. NO.

(NOTE: R_fer to 4!]t03-I)I. fl:._rWir,dow K]ork.,:Lation ',

!::,e,:H.I.i r _!:mic_rTL_.:) ',

•-.--<BI P,,-cwj.,J{::, _:_L l{..,_a:::::t., one window in _.::.>ach main h_t::, .... ',£,:_1..,.1.5:iii;
it.able _:-tr_ii_a wlhJ. ch, when u'::i,_.:i.'d wi.t:h ot:.her I

windows, will. allow vi_z:,wing .in all direct.[on,:::_ '_

from the Space St.atJ.on. I

,,
-02 Provide workstat.ion windows in accordance w.tthll3].

operatJ.ona.], viewing requirement,-:: (Refer 1:o I
40i05). I

l
-03 Provi.de a window in each airlock an,:] hatch ',.].47

door al.].owi.ng a 411:; de!:_lree field of view in a]..].:,

<lir_.,-:l:ir_n,: l:rr_m nadir. _,

C A N D ID A TE____._._..._....________............._.._...._._..SO L U T I0 N S REFER. NO.

GEN Prr_vi.de _:iviewing window with ,:i45 degree I131

i:i_..,ld of view in a.l.l directions from nadir forl

each pPi.vate quarter assuming a mi.nim,.tm I
vJ.ewJ.ng dJ.s1:ance but:. no[..less than I0 i.nch ',

(25.4 cm) d.i.ameter. ',

CRITICAL ASSUMPTIONS

Nor] F:'

REFER. NO.

* An "TGSUI::i" h,:{_.:5_b_:<?n defLi n_:?d f,::'r .:_.£udy t.o cor_f_i.rm or coml:_l _:_,t:_?
d_iP:Finil:-:ir:_r:r o/: gh.t:.s #,rE:,l.im..in,::_.ty t_Pqu._:r,gm,gnl:.





R ElP O R 1- F O R1'4AI :3..1. 13E- :-;ir G N / O P E RA T I E N o RE O U I R E 1"4E N T S

I I\1Tf£ R ]: O R A R(::'HI T E:C T !...IR E:

IAI N DO!,J/ R liiiII :: T E: V I E:bJI Iq13

I070G W:I:NI)OW MA I NTENANI3E/P ROTECT :[ ON

..... 3.:) REFERENCE TO RFP PARAGRAPH No:

F,e_v ,1"m.:e d : ...........£.L,_:4J..l:m.:_-............

C-4(2.P.lO..l.d)

Bg27LLJ...!_R_g_Mg_N!_.

.....(JJ -Y'(f::',(:> v i d,<_ _: .l _P,:_s';,.i r:,g Pqu i ps,_p.r:, t: ,w:, d m_:7t:_,.: .i ,:::_7 :it.
,'.,,'.i7i ,::h ,17t--_!i>(-..:-,,flTr._,__. ?,_:-t,!_p _,t._[ h 71:/!_P _,i.?:/sdc::.t4 ::i:.ut--
f:,!i E.rp.::fl. ,) .#

....O.;i? :_ ( Pr ov i dE_ {:><:t.,:_;'.i.l y .i n.,.i-:t,::_l .l Pd and rt_i:-,mt::'vat:._.I¢, .i r:,nE.-,t

and out:er t,J.indo_ pro t:ec:t:.ivc_ .r.:over.s pet TBD
crd terd a .in add.i t:.i ors to rad.i a t..i on a t. t.ersua t.or.,_=;.

The outer w.indow cover .shaJd be c:orJttoJled

remote.ly fro/. with.in the .int.et'ior. ):_

REFER. NO.

1 :_ 1.

1.:L_1,1S4: 1.$1
•-:- c" ,-I
0 0 _t.

CANDIDATE SOLUTIONS

Iqo n (c-)

REFER. NO.

CRITICAL ASSUMPTIONS

N o n e

REFER. NO.

At, "d.%'5'UE" ha_,_ been de>fined for" mtud_,' t:o c.onfirm of r.:omf:,.let.:e
de fi r.,i t.i on o f th.i .'_, pr e.1 .i md rs a t" _,' r equ.i r emen t.





REPORT FORMAT 3.]. DES[GN/OPERATI(]NS REQUIREMENTS

1

[O7

INTERIQR ARCHITECTURF

WINDOW/REMOTE VIEWING

i0707 INDIRECT VIEWING OPTIONS

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v i. ,:_-,e d : .__2./2_k'2i_!.,.':!i..........

C-4(2.2.11.2a)

_R..E.._9.U..!.....R_E_M_E_N_T___ REFER. NO.

-<)I Provi,Je optical viewing ,Jevice_:: and/or <:lo.:::ed ',1S6,t57

circuit television where external vlsual moni-.',

toting tasks cannot be performed by direct 1

vision. (Direc:t vision J.s preFerred). ',

CANDIDATE SOLUTIONS

None l

REFER. NO.

CRITICAL ASSUMPTIONS

Non t -_

REFER. NO.

_" An "ISSUE" ha.s b_P_ii,ndofin_:i,d For study t:o <or:,firm of _:.,.:"4/ip_iet:e

definiti(::v? of this pr_;_liminary requirem_Pnt.
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I NI E R I 0 R A RC H I r E CI-I.J R E

'3 r o wA C;E / S -I 0 R A GE

i0901 CREW I..=.(:.IUIPMEN] - S]-OWAGE

CROSS REFERENCE TO RFP PARAGRAPH No: 0-4(2.2.1.0. if)

REOUI REMENTS

-0/ # !'TBD cub.J_:::m_!i'[:4Pr,S(;%?_P£) of .'s£c_laq_p voI !.H#E'

.:T,ha.l.l &_i:, :.,'rcvid_!i,d .in t:l':,o crew quar/:_i,r.:ii: /:o't
:i:t:r::,_.i n,# c i' (::,t:h i rig. ,) :t,

....0.2 ._(FBD cubic met:er._.-; (Feet:) of st:o_age vo..lLtmrP
,.:.,hall be prov/ded for wot'ksta t:ion,,"anci_l.l at'_,'

prov.isiorLs -_uc:h as _rit.ing equipment., film,
c:am_Pt'a equ_ipm£_n t:, etc. ,):#

-0.3 .*(TBD cubic meters (feet:) of sto_agr...:_ volume

.'::.,hal I be provl ded fc::t" per..sonal h ygi erie

equ i preen t., i n c l u di n£7:
Ti.,.--_;,3ue Di.__:perLser

Per.,.-:,ona..Z Wetwipe._,
T'<:i'IzlE? ._.2:;

Wa,_,h c_l o £h t!,,) :t,

•-04:4, (TBD cub.it meters (feet:,) of .sto_age ,,'o..lum£:,

'.ii,h,:.s.l.l be ptovi dc-.,d for 1 og.i.'st:.i caJ supl:).l .i e...ii,,
incl uding:

Clothing (i4 Day£,')

Food (90 Da },'.s,)
B eddi ng (90 Da yn,)

Addi t.iona_l St:o_age):_'

-05 :#(TBD cubic meters (feet,) of sto_age vo..lume

sha.l .l bo prov:i ded for addi ti ona_l .suppl_i :,.':<,"
equ_i pmen t:, _inc._l udi ng :

Equ i pmer:, t: f:?or_ t a i n e r :_<,"R c'._,t: r a i r_ t.'.:T,
Ma.i /'_ [::,?F/,_r'sc:_P WOr],_ E, t:a [: ._ oJ3

t:,6:5"t"Q/t"00111

Addi t.i ona.l HAB .Z
Addi t:ionet HAB .2

Addi tiona..i LAB .I

Add.i tional L.AB 2):_,

.....i::}r_, A pl.a{:::e to store per _z_;on_:_]. ite!:,m,:::: shall. I:He

provide(:] ..

....07 A place to _:_.;tore small items overnight .'shall

sha.l.], be provide(J.

REFER. NO.

', 1.:7,:..T-,( p 9 7 )
I

I

I

IJ-33(p 97)
I

l
l

I

[ 1:-;3 (p 97)
l
l
I
l
1

1
I ].:-;:3 (p 97)
I
I
I
I
I
I

I
I
I .133(p 97)

,,
I
,,
,,
,,
I
I

I

I

', 12:i3 (p :-;e, )

I ].03(p 2--.].2)
,,
112:3(p 36)

', t. 03 ( p '2---12 )



PAGE '2 10901 - REc:IUIREMENTS

0,:, A plac.e to _:;tow and dry clothe::-.: overni.ght
•::.:ha ]. 1 be pr ov i ded.

--0'_ ._ (S t o_,::_ _c, .sh a 1 .t be .or o v.i ded i n the ga 2.2 e },,

Re f._ .i .,ger,._ t or (i 4 Days .)
F'l"Ei'E.'ZFi't" (.I 4 Da _'_;" ,)

Ambient Food (14 Days)

Ut:ensi l,/'App.l.i ar:,c:e Stowage
Tra-_h 6'to_age

Housek eep.i n g .guppl i es ) :_'

-12 Stowage, retri.ew_.l, and ret:sl-ow.[rng of all.
requ,t.i, recl ,,:.few support it.emE, %l-lQ].]. be ilia,lop

f_!_c:t.ors ilq t.ho i.lqt{_rlov arral-lgelil(:!,rt, c:)f the I

s t. a t..L o n. I

,,
"- [ ,-_ F h E? V i_1t' _ C)I.I _i_: E: t.(3 W E!Ic]...I[!_ 1. t l.::_li]':Z: !Y:h E_[]. [ b I-e .1 ()11: ,!_ _ [i_( J _[t_:_: ] [. ,.),:.":"'')

c 1.o,:_.:;e t.c., th e J.r u_-.;-:._ ] oc: a l: :i on,:.:.:, a,:_ i's p t :::Lc:::I i c:a l. ', ]. 03

I
....1.4 Moc]ul.ar sl:.ow_-_g(_. [oc I/,ri-_tt:_.: _._::ha]..] be i.r_c::or I::)ora t:(:::,d I .1..._:"-_,:..

into the ow.:_ra].]. .J.r_l:er.£or arrar0gement;._:: of: the 1.1.03
s t a 1;i on s. I

1128(p 56)
I ]. 03 ( p 2--.-12 )

,,
I 133(p ':_7)
!
!

,,

,,
I
,,

I .132 (C-4-49)
,,

C "4 " 4.'?

p ,:.''- ]. 2

C - 4- 49

p 2--Z 4)

•-15 Commor_ design latc:h.ing devices shall be

utilized for all st.owage areas.

-t6 Sto_age c:or)tainer,:_, sha].l be equipped with

suit.abJe r-e.':;traJ.r_t,::.; t:o a.l.lc)_4 acces;_g, remova].

and re,st.owag_-_ of equi.pmernt.

I132(C-4-49)

l103(p 2-14)
I
1132(C-4-49)

I lO3(p 2-].4)

l

-i/ '.!;Lc)wage are4t,::. _:d_all be c:omp,_rtmented i..n order 1132(C-4-4'?_)

t.o c:or_t.t(:,] (.:-_quJ.rJmer_l cJl.tvJ.rlg st..()WE!t!I_I(-? itthct ',]0..i_(1:_ 2-14)
VE"ITIOV_ll. 01: eql..l .J.pllll_?rl t . I

....18 The '3pac:e ',3t4-_t.ior_ shall provide a general 1132(p 2--13)
"t:!-.:toc:krc)om" area t.o E:t.c)w re'3LIpp].y i.t:.em,_:, when"_ I

st.o_ing o1: the l:.ota] inJ.ssioru requirelnerlt.s Jrutc)',
t:he n..t£;e lc)c:at:..J.or_ J.s rnot pract.J.c:a].. ThJ.s I

gener-a.l "stockroom" area(s) shall he a c::learlyl

identif.[abie entJ. t.y and shall enc:ompass the I
fol lo_irlg : I

- ProvJ.'3ion,.:.:; to group ].J.ke it.era::.::; t.ogether, I
e.g., a.t.[ t-.o_el,z,, all wa,:-_hc:loths t.ogetherl

..... Provisions:-, l.o ,'-!_c:c:ess eac:h group of: .like :

i t._mt:::.: <.teper_der_t off the ol:.h_:_r group,::,. ',
.... PP"ovi:..-:,i.c)r_:i, t.o ac:c:e_.-:r_, ind]v:i dua]. i I(._m,:; I

wit.hJ.l_ each group [rldepervd{ent. of the

other i l:.em_.÷:: _i.r_ the group.

l
I

l

I 1.03(p 2- 1..:.;)....19 Dedicated use :i.[7(.:_ll]t:;:, EaAcz:h Q_:._: ].c)c::)_.:_.c.__terrl'.;

_ E_ql..Lj._t:'(J t.o pE.:'V f()Vlll E:I:)(::H:I:_i.I::iC _}xpev.J.IlleI"i [ t._;_!:.:I/,E; I

_.::,ha.11 be ].oc-:at:c.),J ad,:ia(::c-,rtl:, t.o the ci!,xf:)c)_ ilruertL. ',

:_;towage ]. oc: a t i. or,. ',
I
I

-21 Storage for emergenc:y supplies of f-ooct, ',].32(0-4--1F_)

hygJ.ene, c:].c)t:.hes, etc., shall he such t:hat ',
a 2:!:T-day supply is aw!ii.l.able in the ew_nt t:hat',
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any module must be evacuated.

-22 A means shall be provided riot segregat:i.ng

discrepant equipment pending d:i.spos:ition.

<:E:_ Stowage contai.ners and re,:_:t:rai.nts ::-_:hal.]. be

,:.i::t:.andardized when possib].e.

I
I

IiS::._

', !.2:i-.',( p 2- 14)
I

CANDIDATE SOLUTIONS REFER. NO.

05 Controlled storage facilities should be

provided for usable spares and test equ.ipment.

le, To avoid "bottom oi= the drawer" syndrome,

provide drawers and lockers in varying depths

from _._hallow to deep, to permit grouping of

similar sized items it, a single layer in each
drawer or locker.

14 Provide detachable containers with handle_.:,_ Fr._r l].t-.<l(p,_,7)

con terJLs that are to be transferred from or,e ',

].oc:ation to another as a group. ',

I

14 Standard .lockers and provisions should be used I168(p 25)

wherever possible. A standard hole pattern forl].OO(p 50)
attaching .lockers on doors and walls should be ',

provided. I

14 Locker doors should have sufficient friction

in the hinge::.::, to hold t.he doors in the oper,
position to provide two-hand acces:-, to tl,e
Jn,::::ide of the ].ockers.

15 Provide '_::imp].e latches which can be operated
wiLh one hand.

I

1168(p 25)
I .1.00 (p 50)
I
I

I

I

I

CRITICAL ASSUMPTIONS REFER. NO.

o Stowage volumes allocated are derived from 133(p 91)

previous ir,fllght experiences as well as

extrapolation of consumables for six people

over a 90-day period.

* An "ISSUE" has been defined for study to (:onfirm or complete

de:#ini riot:, of £hi._ii<preliminary requiyement.





I-d:-FL_I_ F FORMAI ,_. 1 DESIGN/OPERAFIOIqS REOUI RI:MEt.II ,:_

II',I7 E R IO R A RC H I1l!ii:CT L.IRE

5;TOI,4AGE-I,:,- .,,_...

]. O ; 0,:. FOOD/GALI_I.EY STJWAGE EQUIPMENT

.,_..oo RIEFE-RI:Y.NI::;IE 'FO IRFP PARAGRAPH NO:

R ..v .L..:.,eJ. _..'?_ZZ..4...Z.!_._#:L........

c.- 4 ( 2.2!..]. o. 2 e )

_RE(.:.LLJ._I._R__EMEN___TS REFER. NO.

.....I._L Y' !"Food :.::t:r_r,f_.gIp al_d '.:!:t:d;'t_za(iTo .:_ha.l .] ifh::..i u,,Jt!P ,o/-"<::;..- I 1.,32 ( C---4-SEi )

vi.:_:: _!,.'.::r_.s f,'.::'r /:to ;:_!Pr_, ,o_pr-.i.t_,hab] _.P, and alflb.i _Pn t: ]
.c t:,;_b i ..Z..i.z_P<J /::ood..).# I

I
....0:2 # (Prov.i.:.--....z on.'-, shal 1 .i nc Zud_:.--, l_:he c:apabi .1.i t: },' for : I 1 :::;2 ( 1:;-4-55 )

Ohi]lir,:_ t:o 35.6 degree.t:, ' F (.2 <:#Pqrees d') and I].55
Storing between 2<5. _ degrees F and -'_.4 I

d_P[_t'E'_P.2. F (2 degt'ee,_;" 0 & --2J7 degt'E, es O.), and I

at Room temlDerature at..71.6 degree._ F (22 ]

degrec...,.s O). ) :_ ',

St.ot"age co(llPiltt.merlts Nhic:h contair, l-rozen of I

pet-isbal::_].e food sha]], provJ.(Je I",igh re].:i.abiJkt.yl
th_-.:_rmal con t.ro.l sy:._.t.ems. I

.....(}Z:l. I::o<:,_J _:gtotiPt!:lr.' atl.:{'d_g _t'ld iI)_ll-lel.lVl.:_t"i.r/g }_:.:h;!} ]. ]. t::}L., '_ ]::::;J ]..].[:} .....

,:_,r_ven.i.(.:.:_rtt. and ut.i.l.itariar,. I

,,
.....0{I:, IRe_:ufDp].y J t.r{_m_::::sl,al ]. be tFarisl:.:)oFl.e(J J.l_ bui. 14 ] 1.:}_1 1.. ].e,. L

C:::0 rl t _:_J. I"/6._ P+>:: t, h _;:t t;. c _!_rl L)6? t, P _ i-i _:-:_po r t. _._d ]. i-i t. a c: 1[.. I

I

....0 e, B ,.t 1 k f o od s t o r a ge s h a 1.1. b e p r o v i ded. ', ]. :::.-;2( C .--4..-.--S 5

I
....07 All stowed food shall be easy to identify arid I1:7j2(C-.-4-55

secured to J.nhibit "f:].oat.ing". ',

I

....OIL:: A pantry shall, be provided such that all i temsl 1:51 p :-:5
oF a kirlct can be kept. together. I

,,

.....09 _!>t.aFtdaKd Food _:!.:_t:'oFage cc;:)r,t.air,-._.: sha.l], be pro ..... I 1.:_;]- I:> ',:{',5
v.i.de(J t.l_al:. I:;i.t bot.h I:,u].l.,, st:.o_age and i::)ar, t.ry. ]

I
--lO Indiv.i.(JL(al food stowage Lt.eln'£. sha].], be I[d,:-: p 25)

]. O<:,::lt l.7.P<'l cortvelq.ierlt.].y i'/eaF t.14e cre_rnar,'s I]02 p 50)
I:) ICIC:6_ [1"1 t.h6. _ w_!_li,"dl,"c)cHn . '_

.....].I A separat.e c:hi._].er sl",al], be pro,_ich:.xJ for r,on ..... 11:<t p 8S'I
I:OC)(J .i t.E.7111_:£; OI *_ Ll_.g6": c:Orlt:i!:.lJ.rlE-:t"t::_ t;.t'iat., et"ig:.:iJt"F.? ',

El !Z i_t i n _-; t C: 0 n t Et (11i rl _!_t .J.c) ri. ]

I

....12 Cooking/eat:i.ng ul::en,:_;i]..,-, ,::::h a ]. ]. be _ast-,ed and I ].:::._:_(p :iii;'ii_)
reu.:_.:.ed, therefore, _edLu:::ing t..l,e voJ.ume r-e-- ]
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quired for _stowage of these item-.--.;.

CANDIDATE SOLUTIONS REFER. NO.

Ol

02

Food volume and weight

Approximate di_:!;tributLon Lo L,e as

follow,:_ :

Frozen Foods = _:,OZ

Ambient Foods = 30%

Refrigerated Foods = 10%

Freezer De_:cign :

Volume and location- 13.2 Cu. Ft. in Hab- _,

[tat #i. ',

40 Cu. Ft. in oqis- ',

tics module

Temperature- -].0 degree F: ',

Cool. in,:.l 'Sink..- Water loop (4.5 ,J_:::,qr(>e F) ',

Cooling Devi,:e.- Thermoe.J.P,utr.i.c I
:[n_::ulation- 2 inch (,:Lll oLIl:...}::id!e ::::urlace,._.:) I

Power- 3e,O walt..:-:, DC (:yc:]i<:, IS DC coot. I

Wat[._:_, - HabJ_l:.at: #l ]

',:ii:].S Watts cyclic, .1.5 watts DO cont..l
- Logi.':-:::tJ.cs module I

Weight- 60 pounds in habitat #1 I

180 Pounds in logistics module I

I

I

l
I

I

I

CRITICAL ASSUMPTIONS

o Jr, addit.ion to galley I:ood ,.-,t.owa,_e_ t-.I-,e

/ <_gi_:.:,l:.J <:,:!.: mo(:iul, e _li.] i prov i _:lc.:_ Io_:,(:J :-:,t:ow;_cl,_
] ,b_: _ l: [ c,rl ,.:;.

REFER. NO.

133(p ':_7)

:_ An "ISSUE" ha.:_<b_.:P_Pnd_Pfin6,d for study t:o _:,',nfirm oF complet:e

d_PfinitiL_n of this preliminary requirPment.



RE P 0 R T F 0 R MA T 3..1 D ElS I G w / 0 P E R A T I () N S RElQu I RE M E N T S

l.

1.C!9

]: I'.11 E-R I 0 R A RC H I '1E C 1-U R17.

'.!:.iTOWA Gt{/<3 I 01::>,/t.,,[::1E

10 9 0 3 I k A,::,I-I- I..,JA,::, 1 :. S 1 OWA Glie/ '31-O I::<.1AGIZ

CR()SS REFERENCE TO RF:P PARAGRAPH No:

Rev i sed : ..... ,.l,..!/_.jj2:_-:,'_#:.,...........

C--4 (2.2.10.2e ; 2.2.1C). lh )

REC:)UI REMENTS

NOIE : F:or thl:i_ pLtrF:,o':.:,;eS of th its (JOl-:l.llD6_rl t , Wa::gtl9 i!5:

d_-:.?J i. I'16.t(J iht3 bc)d i ]. V W_:!l'2:: [4.-:._ i:!lf'l (J l F' i!:tt::{-:l"l J _:: (J6") [: ;{ rt 6fcI ;Tit:i-::

a ]. ]. oth_.:er m,!!tt<-)r i a 1. to I::H_:. d :[t:.i:q::x:):ged _::)I:.

- .-:> - r.)" A .].s:o ': Pl:_ '_ .1.,.:,l.),:. -.... l r a _:h C"o .t..].e c L.i o r, i-tn d '? 13 )7

Tra_.:.:;hD J.spo.<sa.].)

....Ol *(TBD cubic meters (feet,) of temporar); "wet"

and "dry" tt'a:-T.h stowage volume :T,ha2/ be pt'e-
v,i ded .in the lL?g.i.r;t_ic:.,s mc,dule) . .*

-O.;:i? _"(FBD c:ut, ic: met_Pt'.s ('ferTl:,) of t:empot-at-y "wet"
,:=._nd "dr-),' " t:F a.sh .s towage vo..l Lime :!i:h,::_..1.1 b(, pt'cP-
vided in thE> galle>'..):#

.....1<5 7:'."A m_nimum c,'f £,w_:;. w_:>t: ,::tnd /:_,'o <JJ),' t:t ,::t:ii:h
::i,£<:;.,_,::.u:jtp] o<::c_L:.i!<:VLS .JI? &,:._cho!: t":i:/tPhab.i t,.:_£ ,:-_l?<J

.,!,::_t,ot,:i1:ory modu..l _p.,::.:-:::-ha..I1 b_iPprov.i d;!:,<J..)#

-C)4 l-emF.,:)rary tra:gh stowage [ocatJ.or_s :.i::h a ]. ]. be

provided at. the poir_t..'.:.:: o_: great.e'z:;t, t:.rash
_Eer] E-Pr a t i C}lq.

-Oe, A[.I biologically active trash shall be treated

to prevent J.t From produc:ing :laS or odors

duYiFJg lc:)rlg term storage.

-07 Biologica.lly ac::ti.ve trash .'..-T,hall be stowed

separat:.e from J.nac:i:.ive dry t.ragh pri.or t..o
s tab i.1..i. z a t ion _

.....Oii:] 'l-he habitat shall, be arrai"j!b]ed ar, d de.:!::J.grled to
•Fac::L]..itat:.e the mar, agemer, t:. o1: t..Kash/wa::.:.:t.e. The

E#Cll..Ii. pIn(.:7-H"I{:: I'/ffH:::E-)E::::_.:cIFy fi::)F {:.Yi!L'£:h/_ast.E. _ fll;!}ll"la{]]E,?ml{91"l t".

:7ha].] b:.:, c:orIv6.HlJ.er_t.].y ] ::::::::::::::::::::::::[:oF c::o].]E.H::tJ.orl &
I.I)_:i9 by ;:_]. 1. C F (:{:'WIltIgfllBK#F'S..

REFER. NO.

1.S 3 ( p 9 7 )

.1375(p 9:)
132(2.2. 10
.2. e3 )

13::3 r.:) _!:,E)

1.31 p 8')

]. 2 :iii:(p 62.

-..-.,% / -, I.....I o,:.t. E,"4"-oE))

.102 (p _!,)

I.7.1 p 2 )

r'_i<].,.'..:, p 32)

132 C"' 4"" 50 )
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CANDIDATE SOLUTIONS

02 A mean,:; of identi.l:y_ng at.1. potent, i.,al _::{,t.u)wage
V(.)].Llme that becomes ava.]lable f:or t;ra:.:::h or= _!t

day-by-day ba,.!.;J-: x;hc, uld I:;,e devi,-;ed.

REFER. NO.

l171(p 12)

,,

CRITICAL ASSUMPTIONS

o Long term storage of trash/waste shall be

(::entralized in the logistics module and

returned to earth via the STS.

Trash volume shall be compacted to a

minimum <:,F 4 to L.

o I..,'rewof six

REFER. NO.

133(p 91)

172(p 2 t:_:)

_" ,In "[3:57/L" ha.b [*_.?_v,d_::f,{n_i:_dfor :<tlLICT'y td, c(:_n/it"m (;r 4 omluli,!p[,t!?

d_:,finition of thi.:, p*e]imJnar,,,' Fe,.?Ll?r,.W.qr"!.rt..



PF:P R I I:()RMA ] 5. i DES illGN!' i._PE RAT illOl,,It!!';RIi!ii(_ilI[RIiiilMENTI!!;

i::1"1Ft!::I:_':[ (, t:_ A RC H :i: '!li:!:C;I I t l?.!!!i

!5 1 i.: t.,,tA Glii!:,/SI " R ¢,,:4I:i::

i. 09 !:)4 DA 1-A F ]: I....IT: SFOIAAGIT,

(..Re_<_::'-'....,..: REF:EF._E:IxlC::E TO RF::P PAF<AGRAFq-t I\1o:

Re v .J.::!::e c:.'I: ............L_Z...:-'.:.::LL':Z:_'"'......._._.........

C -4 (2.2..1 t::1..1,f: ')

{__!L_JJ..:L.F_-!.!_MF:.H.2:_5. REFER. NO.

....U.;.i:' 4,:(D i CT..it:z:_..l ,ii,t: or,_g_i? eqt.i i l:>m_:Pr_t: .,.F,hi:_1 l bH p.r o ....
'/i ded. ) ._

....03 CreM data shall, be output in the exac:t

format t.o be ,.u:.--;ed by the c::rew arid shol.l].(._ be

c o mp _] t. i b ]. e w .Lt h t. h e r e a 1 - 1:..ime u p ]..i. n k f o r
pFe%r.?rl t.;!] [:.i.c)rl orll:)oi!!lFd.

•-C14 ::l:nformat.Lor_ sha.1..:[ be acce,s:-sil_le wLtln ,a,:_ many
c r c %_J c a t c._c]o i,- j ,=>% _:l_g F E._q u J.FE{_CI.

I

I l:i;5(p 54.
I
I

I .1E,') (p 54)
I
I
I
I
I .1.,:!,') ( p !54 )
I

C2_AN_L).;L_[.)..4_Tg_2-fLFLL_L!T__IC_NS

i\1o r__.::.:,

REFER. NO).

CRITICAL ASSUMPTIONS REFER. NO.

:=1,: .4m "[.::_;;:FUf.:).... ./._,':_': _.,4!i,4:iw d4!:'f irs,!!i,<J FO/" :!!;£'.t<:]y' t:_::_ ,,:.,_::;f's/::tl tm _::_t c,t::n'_#;.t_::'[:,'>
_.:¢'4:_/:.i/:_t. t:t: o,'? (:_/:: H:_ i L< /::*.*4P_.t:mi/:<u- )/ r4P.qu i r ,'i:,m_:Pr:_t.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REOI,!IREMENTS

1

1.09

IN[ ERIOR ARCHITECTURE

STOWAGE/STORAGE

10905 STOWAGE VOLUME CONFIGURATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev J _:_ed : ..........?.,./..._d:L_..!i_.:[:.]...........

0-4(2.2.10.I[:]

...............................................REQUIREMENTS REFER. NO.

-01 :_'{Gl.and,ird c_:'r.,tain_:i,r.'.<ize._;i:shal..I b_.i,p,o- ',133(p Or)

v i d,,_,d. ) * ,,

--02 C].early visible, standardized co].or graphics &',1.32(C-4-4'))

labeling sha].] be used as aid,z; in ident.ifying 1.131(p 68)
stowed items. ,,

I
-04 :_(Equipment .-_towage prov.i.-:ions & restradn£.,s I132(C-4-49)

shall allow for easy ddent.i, fic.:ation of t:he llO3(p 2-14)

stowed item prior to removal.)* ',

I

-05 Stowage containers shall be equipped wi_h ',132(C-4-49

means to prevent small items from drifting.. [lO3(rJ 2-]4

I

....i]s Temporary restraint of equipment sha]], be 1132(0-4-.49)

r.:,rovided near" stowaqe areas, crew stations and1131(p GT)

throughout the Space Station. I

I

I

,,

CANDIDATE SOLUTIONS REFER. NO.

Ol Provide three standard container sizes: I

2, 5, and 20 cubic feet (0.0_,, 0.14 & I

0.57 cubic meters). I

I
t..}.:_ lhe u,:-_:.e of tran.:.parenl:.._e_::.:t.ra.J.nl:s: i,:::: recom- 112>:',(p b4.)

mended .'._-;o it .is easy t:.o ident.ify J. tems:; bef:ore ll,!._](p di,7)

trying to remove them. (Refer to 2]502;) ',

(}5 Drawer,:-:, >:-;:hou].d have i.nternai[ re<l:.raint,_: to 11.2',:_(p 54)
prevent: J.l:.em,:-.: dri. f:tJ.nc! ur.) l:)ehJnd drawers: that ',

are opened above_ and [.hen get:.LJ.ng damaged __ ',

stuck. (Refer to 2.1.503) [
I

I

I
I
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CRITICAL ASSUHPTIC)NS

N () FI (i_

REFER. NO.



REPORT FORMAT 3.l DESIGN/OPERATIONS REQUIREMENTS

INTERIOR ARCHITECTURE

STOWAGE/STORAGE

10900 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No"

Revi, sed: ..........:i_,_.._.{_L!:.,.-]!.____

C-4(2.2.10.. lf)

REQUIREMENTS

-02 Provit:sions <::hall. be made For add-on (p!ug-in

,i-:,towage c:ontaJ.ners i.n e×i,:::t:ing module_::<:.

--0:3 The i.nventory mangemonL ,.:.:ystem>:o:hall be

expandable t.o provide For addJ.t...:i, ona.], stowage
].ocat.£ons.

REFER. NO.

',i /.!:2<C-4- 4a )

]132(C-4--4a)
I
I

I

CANDIDATE SOLUTIONS REFER. NO.

GEN Off the shelf stowage equipment (e.g., re- ]

frigerator, freezer, food bins) ,..-..:,hould be ',

_-.e].ecLed From a product line t.hat _ri.[l. enab!,..:. ',
upqrade Lo inr:reasl..._ v()ll.tlJi({:, cap,!l,.:il:y with I

Illi.nJ. Mum change,:.: requi.red. ',

CRITICAL ASSUMPTIONS

0 Additional modules will provide storage

volumes as required for increased crew sizes

(life support items), ,spacecraft operational

requirements, and additional experiments.

REFER. NO.

An "/,5',f;UI--"ha.,..sbeen def..ined for .s,t.udy £o confirm or cc'mp.lete

dr.finJ l.._c:,r:, of t:hi.s #,re._dm.inary requ._:re, mer_t:..





RE:PO RT F:O RMAT ._ 1. [4: .: [ GIq / 0 Pl!i[RAI I ON'!!} RIf" : t ! :r RI!-MI!-71\I-'.:[.

C.'.I:::E:N t:!::IP P0 I:R[

[ I'1[ F!::F_.lq,_!d EHVfF{Ot'.I

_.CJi0 .i ATMOSPFtERE REVITALIZATIOI\I

CRI)',:';S F_E-F:ERE:NCE TO RFP F'ARAGRAPF4 Iqo:

R_::.,vJ _::_-:.:_d : ')/:::1"1/ :::S

C--4 (2 .2 .'i::,')

REQ_U_!_BEME__NJ_]. REFER. Nr).

Of A mi?tho,] o1:: mor,i, tor[rzg and regLtlat.Lr,,:_ the ', i:5:.:

r.:>+_PP..:iut.{++tr+dt.ot.a] pPe>i::_.:-::Ltrc.::Pc)l: :::::::::::::::::::::in gl_e ',((:.::q.+:+:!.?. '::;'.]

mo<.lul.c_atmot:::pher<-> :.::h:::_.l.!I::,er.:_tovidecl, and _:sh,::tll.',

.JrtclL:d@ _!1: fl16,,-tl'l::-:; t:::,[: f:Jre da_tectJ.or_ _!Mtd '/-:.:Lip..... s

pr'e'l:t:;iOl-i ir, each modu Le. ',
I
I

--Oi-' :#(Provide an ..frJtP. rna.t envit'c,nm_Pnt. ,:_d_qu,:_t._::, t.c, I]..7,2 (rab].e,a:

'i:Uppot't & maint:a..in ::t:,_,_ c..::_mfort:, conve,r_Jence, IC-4--IX. (a)
heal Lh, and _4el..Z -b_-Ping _htough a.] .1 o/:__:_,ra £ i o/?a.] I C---4-]: X. (b) )

pha._sP::;. )._ ', ]. 7:.:
I (Append.ix A

I
....(-)3 Crewmembers sha].]. I:::,e a[?[e to IllOdJ.[=y reid .... '_].52(C"4,

I:::_:)t _;:tur:.._ _ I:umi d:i ty & vr-.,r_t:i !ar. ion : ;_:!-:e.:: _.,_i [h it, ] ::-!. 2. ').. ',?.t::,)

:::::l:)i!.'Cj f i:::_,:l r anc_e'::: i.l"lt::J :Ji::._ I::ho l.l"ld ] ',/i,jl.ip:]
lric)citJJ.-r.:,tg.

....04- lJJ.r_:._ci:.at:_L:::,,adjLE-::t:.,P:d::)[eair i:].oM :'dli:_]..l.l:)i:::

_vai.lab].e J.n each func:t. Jona.1 are:-,a.

....05 :_ ( Th_P c_:ipab.i 1 i t:,: .'.:ha.] .1 _Px.i.'_:t: for dumping

[:h:, a t.mc.b.!:.t:*h_Pr¢...,o1:: a pt'e.:..:::ut-.i:z_::x_ Inodu._E.-, over ......
board in _he event, of cont.aminat..ion or fire

_._: t:hin t.ha t: voTum_P. .):_;

--06 Mon itorir, g and cc)ntro], of c:ont:amir, ar,t_:< s.ha.ti

be prov:i ded.

]
]

', 1:32 ( C-4,
I 2.2.. 10.'2 ;

',2.2. '!))
Il ,i:;2

,,

,,

Ii ::.:2(C..-4,

I 2 .. 2. 'F_. ,1.)

CANDIDATE SOLLITIONS REFER. NO.

G1:.-:7N C o n ,:_i d e r a t i o n _-_h ou 1 d b:.:_ g .i v en t o c:o m Fr_r t r a n g _:::,',

rc,!.at.ive, to air t.emr-:)er:::ttt.tre, ver_tilati.r_!i;! __!:lt::-_ ',
a n d ::.:ib _.:::o 1.u L-.c._h Ltm Jd :i.l::';.... ]

,,

Gl£1q Auxil.].J. ary air #].o_ ..::hall. b_-:_ provided whc-:.re I
t_::_qLtJrf:.)d to m;-_J.r_t:.::tJ.l"_ cc;fll{:ovt. ',

,,
GI:_.IN Ir, divtd,.._:_], therma! and ver,ti, latic_n cc_r_trols:_ I

[ot _.:::].e:.:.:p :U"ld was[.@ Jflifll"l:ft!:]elllellt. C:ONIbINflKtlDI-::.:'r'II_ _:lVe:_
desirable. I
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CRITICAL ASSUMPTIONS

Norl (-i_

REFER. NO.



RI..-'_-P O R F F: r) R H AT :i;. 1 DE-S I GI',I/(-j P I.:.[R A T I OIq,<7; RE Q U I RE-M li!i:N T ',!!i

,b

201

C F_:EJ,'-J_SII i:::f::>)I::_T

I N F 177:7RN I\l .... IZ I'.-IV I 1::7i )N

,")(,:..3 1 O2! IAA r [-:fR MANAGEME2NT

I..,I-d..I,:>,..> REFEREIqCE TO RI=P PARAGRAI-N-t No:

E_.:.v .I......_.:.<:1: .............!.L,.,:._:!:.Z.._:.,.................

-_ __ <'l. r.........I.., 4(,.. ":' ':7 24)

R_EqU..:E.R..E.U._E_N_T_.S_ R_EW.5__R.......N.O__..

....i::)] il"_e c:o[ [_:.:.:.c:t.i.Ol"t , PFOC{-::P'.D!:7:i.rI"ITI _ 4!{ll"ld (JJ.!Spf-!H"I_i; i.f"_q {:)F i 1 :,2

w,!l t.f.:.,r Lo Ili_...)_:.?L [!;1::)_!_c 6) t!!;L_!!t {..J.i.:.U"l cv(._,,k.t _!:.ll"id {-:.:'xFz)(_'r i ' I ((;q., :P. '_7.!_ ').

fll(.:H"l£_!i ]. r-lE, ed,::_ E;h;!71 [ :[ t:)(.b _Tl(:::l::(:)lllflll:)_:li!_l i::E?_J, i ].. _:t
I
I

....0.2 ._ ( Th_ _ EU,'L,'_TS .mh,:_l ..t provJ d_P ,oo _.ab..l o and h ),'<._.i_:>ne I 1 ;:;'<::_'C:,_,
water for dist:r_ibut:_iors throughout the .7;pac:£,

St..a t:..i on pr_.s'L_ut"J .ze(:7 ,:tt'_P,:_.:_. ) :t<

....1"):5 A mor_itorir_g _syst.em to ensure proper N_!._t:er

q ii 8 ]. i t2.y s h ,!_l1 ]. b e I::)r o v i. d e d t. o c o ri 1; r o ]. 21rl d

mOl"l J. I:.C)F" C:OIq t:.£iffli.l-iQrl ts ( -E-_.!7J- , or!.-]i:lr'l tc c:or, l: ({-?rl t:.,

IliJ. C:VOl::_J.i-i]. _Tirol_lt.h <:_rld iiei!_vy illet:.,._l]. Jorl's) pvJ.c.iv

to b4ater use.

12.2.9.2d)

I

I
i ].::_2(c.-4,
12.2.,:_. 1)
I
I
I
,,
I I i:t.:,:

I
I
I l. :L;2 (]_711::) !. (::#•-0.5 :#(777d > ,:tmot.tr)'t:.:;-: (::_f w,-tt_Pr t:t-:_ b_i? I-*rov.i<JtP(7 _::t t:hm

d:t'_ZI>M b),' :t:h_P E:CL.:T::7 /:or h),':_7;_Pr7_ >, g_o£<:.:ib]_ii> & _4,:!-7:.7;7h[C;..4---::[X. (a))

put"po.r_r.:_>.m <:c,r_.? .:!-;l:,c>e: i f.i_::.>d ..in F_.-.,b.trP U:.--._-.-.Tk'(;z_) os <- l

t e for _Prsc._> .i b_ -t. ,) ._ I

I
-06 .'_"( The qu,:_.l i t,v of pot,Mr,..l_P t_<:..ttE_t to b_P prov.i d_Pd, 117:5

r_>.lat:_ivc-.> to cl-x_.:_m.ic.<_L1, phy..;..'.ica_l ;_#'_<;d biolog.ic:,_] l(AF-,r._er, dix B)

r _Pqu.i r _!:>mon tz;, .i ....--.,<:70 f.i n _Pd .i n F..i gt _r_-:> C4 ..-..T.X"(a ,)

,:9l-_c] [:Jog. C4-..7.k'(b,) of t_!?:F_!i>t'_P#?c:_, .I.Z_;:(f. ,)_,

1132 (Tal::>le

I l::;--a--IX. (a))
I
', 1.0:2 ( <,!;I I....

I :1:I:D... 1 )

,,

.....i)7:' I::;VIDV i.(Jl:!# hi::,lT./c:o[(J I::>ot; z]li:)'}.(.i# !A_!:.I{-.EeV yg':l_;:Z;t.Olll£Zg b.t}'i i C}"t

{!!lVO.i.d di..':-z{p.;)c!.;'l'l::::.:i.ri!i7 E.:'r'lt.F4!Tll:::,l::)l-:-?d ,7!il"l(J (J.i.'.'-Z:'.-):C_].V'E?(J

!)! _[t_iz;_:_:#:-:7;.

I<,__.A._N..D._.:eL13.A._.TZi_#-_I;t.t=.!J.7_.TC!.N.S

N (::)I'1E)

REFER. N().
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CRITICAL ASSUMPTIONS

NO n (--?

REFER. NO.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

201.

CREW SUPPOR r

INTERNAL ENVIRON

20L03 CONTAMINATION/ODOR CONTROL

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i,:_ed: __k_J.:__/..2.Z_/._[_2_.__.

c-4(2.2.io.ii,j)

REQUIREMENTS REFER. NO.

_G::-':l,'(Provid_:P ,.:ont:aminant: .r_Pmoval _:apabil.i t,,; t:o ',132(C-4-51)

ma.inf':ain _{_aseous _:"or:,t:amlnant:._:_:at: or b,_::_low ',].TS(p D-i)

_ii<pao_P_:raf£ maximum [l-BD] a.._.lomab_e concert ira- ',

t:.ior_s. ):_ ',

I
-03 Provide For gaseous contaminant monitoring to 1132(C-4--51)

measure contaminant levels & to warn the crew I

if contaminants are approaching dangerou,!-_ I
].evels. I

I
-04 Provide odor control and odor remova]L for I132(C-4-5.L)

body waste, and other odor producing elements, l

-05 Provide air part. i.culaLe .load mon.itoring and ',132(C-4-51)
cont:.ro] to mai.nta.in partic:ulat.e ].eve].s to le,z;sl

Lhan 3S:::;,001]/m(:3) for part.ic].e,:._ greaLer than ',

t).S mLcron,::::. Jn ,:size. I

I
-01 Provi.de microbia], con l:.amin,._tJ.on load moniLor ..... ]L32(C-4-51)

i.ng and control in accordance wiL.h JSC-.I_!!,SSS. ',17(_,

I
-09 Provide capability for microbiological .iso- I.[32(C-4-51)

].at:.ion bet.ween crewmembers and non-human 1.1.76

biological specimens. I

CANDIDATE SOLUTIONS REFER. NO.

GEN Provide a gaseout:_< contaminant load model bar.-.:edllTS(p 2.1)

or, eq,.lipmerFl:, mater.ial & exper.i.ment offga_.:.::sing',17C',(p it;')
crew & experi.ment metabolic .].oad-_ & crow ',
experiment & equipment operations. ',

,,
GEN Provide a central contaminant removal sy':!{;t.em a', ].7:}-:(p 46

a'z: part:, of Lhe common module ECLSS augmented ',
Ln each Lab by special removal capabi.]Jt-y I

t.aJ].ored t_::_ each modu].e nee_.t,::_,. ',

,,
GEN Provide a central generalized contaminant ',

monitoring capability augmented by specialized',

instruments and ground based analysi.;z;. ',
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!
I

GEN Provide odor removal capability at local ',

sit:.es ot- odor generatior, such as gaJley, head, ',
exerc:ise room. ',

,,
GEN Comparl:.mentai.i. ze non-human b£ological _::_p_::,ci--

men areas t.o separate experi.men£s & crew.

GEN Provide caution and warning signal and alarm
system for hazardous conditions.

GEN Provide a means oF removal of contaminants

down to safe leve.].s for" 24 hr_ c:ontinuou--:,

exposure. (e.g. , cat.a].ytic burner, HEPA
filters, ot:.her abserbant medJ.a).

I
I

1132 (C-4-50;

151)

I
I

,,
I
I

CRITICAL ASSUMPTIONS

0 A sal.:i.,:-::Factory ]nitJ.al Space..:, Station
contamir_ar_t load model can be derived From

previous ].oad mode], dat.a p].u_::-: limited Space

St.at.ion design :J.ntormat.ion.

REFER. NO.

An "ISSUE" has been defined for st.udy £o confirm or complete

definition of t.his preliminary requirement.



I:_'.ElPO R I- F-O RH A T Z_,.i [) I::.-_',::.£ (3N / ) P117RA T :£[-)I',IS I:_.I::..................(:II J[ R E MF N T _:::;

Ill)I:-_:E bJ ,!!'L.IP PO R T

I I'I I"E I::_:I'IA I.... E !qV I Fi:{)l',I

'..-'.0 ]. 07 G ROW TH

", ") ." c? <:,t..RO .... , RE-F:ERENCI_E 1-O RF-F' PARAGRAPH No:

Re v ] =:e, J .- ............_.Z._SI:../ _:!.:2............

C-4(':' .1. =),_ ........ )

.R_IEI_ |_[ I_J;T_ _R_E__M.E__N T_ _ REFER. NC_.

-I:i 1 :!!i.ta I: i on Gro_t.l"_ Cal::),_b i ] i LV .... {3row t:b ::::t,_!:,i_, i l)t"l

_)!::'<)t i:.!'.t,i,(:H']'_-, ":I'T_L! ] i 1"_:::] Ude r.:;I..tl:::'l::_(:)_t I:(:)r
a _ J(J J {7. _, Ot"1 ,!t L '7 ['. i_7t [: J C)FI (!tl"l (J Ill i :}}:f{: L (7:)11 tgr.:)(.-:,(:: [ _!t L ]. _:; t :_:

<t rl _ J cJ g h e r (::: i..i _:_; -[: (:)ili i.:!!, _ I::'1.79_" 5:{; C) I"1 I'1 ({-? I t..II> t" o a t o t a ]

o1: eighteen.

-02 Commor, ality ..- ]l-,e ECLSS <;I-la.l.1 be designed to
facilitate sy,_:tem grc:)wt.h t.hrough use of.
modular and "--:Llbsy':gtem design. The ECI....SS'.,g
s,haJ]. emp].oy common ha_'dware, ,_>:,oft.ware or_d

I 1 ,:-:.::: <c -..:!:.,
', :..'..1. h )

I

I
11[32 (C--4,
12.i.s)

I
_:.:.:;tal-lda_d interl::aces: wh.ich orati.mi.ze benefit to I
t.h e _z_l:.a t i o n c _ e w. ',

t, ANI.) I. DATE aOL.I IT I ON,:;

CRITICAL ASSUMPTIONS

NOrl (:{_

REFER. NO.

:t': At:, "I.55UE" has beer, defined for !;tLtd_,' t:o c:c_l:,firm of c:omp.l, et:e
d_-, fi n.i t i or, o f: th i .s rot e.] i mi r, a r y r equ i t emen t.





RE:P0 R T F O RMA 'r 3.1 D IE'S I GN / OP F R A T I c)N S RE QU I R EMli<N T S

C RIEW 13LIP PC)RT

E X TE R N/%I.... E N k/I RON

20201 RADIATIC)N .... PARTIC/._ES

CROSS REFERENCE Tfl RFP PARAGRAPH No:

Rev i s :-:.,_: .....!.L!./LL21_2,":,.-._.........

C-4(2.2.10.1. j, Sa]

REC)UIREMENTS REFER. NO.

.....U i Y" (Hc:_n _ t:or rad.i ,:._t: i on dc:.'::!-:_Pta t:_-i,._!;::and ac:cn.tmul ,.i l:_i_,,,Jl I 7?, ] :i_:l,::l.,354

dc:,_::_!_,_.£ t:hin Space St:aLi. c:_r_, and rec:or<t dat:a. ,)* ', [.<!4(p 31 )
I

•-f7',::7 :@(Mol-J..itOr dOL=;P rat:e.s and .short:--l:_Prll_ ,_c:c:umu .... I L7'::)
latF..,d do.ses, t.o eac:h c:re_member,/visi tot, and
/(ee.p expo.,..qLtt_P reoord:_. ,):_

-OG *(Windo_.s .shall provide aLLenuat.ion of ex-
l:EPrnal ioni.z.ing radiat.ior_ to a.ilo_ab.lc....., .Jim.it.st

(t'efer tO .l 0.Tt::ll --OZT). ,):/, I

--0.'_ :_(Prov.ide TBD s,hielded vo..lume for radiation-

,s.,er_si ti wP ma t.er i a] .,s. ) :*

'-0:;' Mir_imize crew radkat.iorl do'se l.evel._:-:!.: and k.eep
a c c LImu ] a t:.e d d o'.::,e _.!._b e 1 o w a .].]. o w a b ]. e ] e v e: 1 ,s

duri.ng a].l acti.vitie_-_.

I
I
I
I 179,354

I
'1354
I
I
'_1.79

1104(p 3.1)
', ]. ::ii:O

CANDIDATE SOLUTIONS REFER. NO.

GEN Determir,e radiatior, shielding thickness I

requiremer_t:-._ for eac:h radiation type, based on l
crew dose allowables & curit-erit riadiatior_ flux I

IJ C'I t. C"l . I,

I
GEN Study means to m[rti.m.i, ze total, rad.iat../on I

<:;l",:ieIding mat!:._s (partial boc.ty/cl.oth./r'lq/<:haJ, r I
'-_:hLl--_ld's for ir,dividua.l crew v,:-:,, vehic].l.z-: ',

sh J.el d':{_. ) ',

I
O1 PFOVIL,Je fixed _:_ [::: _" I1 V ('_ a _4 ( j passLve do.,.gimeterg I

Ill(}Url te(J :i f_ e_:.lL::h C: FeW _ _._: (:U..L_3r LeFS, wi_rclrC)C)ll],

work,::.4t.a Lion, & cOCkl:)Lt/cor_ trol FOOEI. Read OljL I

af:::t:Lve do,::;im{.:_t.er_:, dose rat:e arid aC:Cl,lflll..I].c_lte(J

do_÷:,e j.r_ fad ur_il:._.g. Obt.i:!lil'l pag,gi.ve dosimeter I

ve_t(Jc)t..lt. OFtC:e pE.)r WoE.P_', or as i[tpprc)pFJ,(_lt:.e_ lift I

terms off flux & L.ET ,speE:trtlfil a_ well _!_.':.:; Fad,:-.;. '_

Consider use oF dedicate(] automat:.e(.t e].ec:trort.icl

dat.a proces,=,i.r,g ,:::::,/stem. I
I



PAGE 2 20201 - REQUIREMENTS

02 Provide wearable, readable per,..--.,onnel dosi- I
mel:er,_; for daily cumu]at:.ive radiat.ion dose for l
all crew and vis].tors. Provide means of I

records keeping.. ',

I
OS Coordinate window shielding design with other I

radiation protection work to achieve ].e,:::,s than l

a.[.towab.].e dose levels. I
I
!

04 Coordinate with other Space Station shielding I
r equ i r emen t.s/des .i.gn. I

I
07 Schedule EVA's con':si.dering space radiation I

environment. ,,

CRITICAL ASSUMPTIONS

As_ume 2:_:.5 degree inc].ination and orbit of

no higher than 500 l<m. A polar orbit would

require new con'._:Jderations For tlJis Element.

REFER. NO.

:_ An "ISSUE" has been defined for study to confirm or complete

de£inition of this prelim.znary requirement.



Rl!!ilPi)R 1 F ,:i_IRMAT :!;. 1 DIES I GN / 0 P F.'!IIRA ! ]i OI',tS Fd:{(:l .JI RliilMI{I',I T'3

(i:Rt:ii!.d :!;I.II:' I:'_IF::T

I!T>:T I!!iR 1',1AI.... li! IqV 1IiR(il,l

202!)2 T RA P PE D P R : IT [:llqS

I-,t.}._),:, REIF:Ei:REINCI_ii: h) RF:P F"ARAGRAPH I\1o: C- 4 ( 2.2.1. {13.1 .. i. 3 ;a '1

rt !]2!L&!..:E!-s:.B..I.g_N_!..,..:__. R_EEE..R......../I!:.!....

.l:t _ _ (H_:: l? t: /:Of 7:?,::_p/:_r:Pd,_.;'tO l: ,:.,v: !'::i:Lt _" ,-::H._<:/'t::W;:iv" '2 y :/:.] L :< _J]. :::"::_

(.]AND IDATE SOLUTIONS REFER. NO.

O/ Provide fixed active do,:÷:i.meter sy,._tem ir, terrI,:ll. I
to the.:::, t-:.r.:),_c:e ',.Bt.eLt.:iorl, re_tdJ.ng F:)rot.Ol-_ f].Lix 4!u-Jd ',

::--:p{!,{:::trum (u_:.--..:(.._difl:{.:{.rer, ti.a.l, shi.eldi.ng)., r_::)ad Ol..It.l

rl_ul.t::i.plexed .i.n ',Bl::_:_{::e '3t.,::.lt:i.(:_l-_.. Provi(._e re(::or'd _,
keel:}.] rlq ,:;yst{:_m .. ',

,,
I
I
I
I
I
I

CRITICAL ASSUMPTIONS

•--,--- -, 21[-I "- degree .i.r]c.:[J.nat_on and orbi. t of

no I-iJ.{i-]her t.l-lelr0 ,5{2}{-} Kin. A po].ar orbi.t wr)u].:t
p.. {1:_{::11.[ 1. P E-) rl e W {::: O rl t:--, ] d E-3i" ;_1 t. O rl _1{_ f C) P" t. ]"1 1. _1.:{¢ ti:: ] e m {i{_rl t .

REFER. NO.

•#: ,4r:, " f :i;:_;UE!" ,_".,,::_::, b{P{.=.,r:_o'_:,f: I:r_?<_ foF .,.ii::_-ud}/ t:o {::(::'_'_.t: i t{_ (_r c(:'fl_p.._ _i_:.l::(i,

&f,p .F.jn I: I: _ on _::t:F t:h.._:.:i_ pt_i:,.l i g._: rh::it y t_Pqu..i t"_iP/._Pr:,/ .





REPORTFORMAT3.] DESIGN/OPERAIIOI',ISREIOUIRt:iilMEf',tTS

CREWSUPPORT

I::XTERNAL ENVIRON

;.:_'0203 1-RAPPEDELECTRONS

CROSSREFERENCETO RFP PARAGRAPHNo:

Rev:i.sr_d: .._.J,.!,:!Z..]:._ti!./..'..!:=i!_!_.L.........

C''4 (2.2.10. ]...i. :}._a)

REFER. NO.

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

Assume _-_28.5 degree inclination and orbit

no higher than SO0 Km. A polar orbit would

require new cor,'siderations for th.J.':-. Element.

REFER. NO.

:t: 4r, ",7"::;'}_L//-:" h,:._':.: b_.i?_:?n c/,_.i>Pir,_-?<if f,.:'r st:udy t:r:; con !"irm of o':_.ml-;,!ot:_.i_
dPi:_ni£.ion of £:h.i._.:: I::'_,_:,..iimin,.:_.ry r_!-'qu.t:t_-Plfl_.:,r:_t:.





RE F'_I I:?t t:: 0 F?H/,. T ,.:.:_.. 1 D l-il:!!;i_(iI]i I',1./ill} I::>liillI::_A T I 0 N',::; F?IF.i:{.:)!.1]i R lifilPll:filIt1 S

2 (} 2

C I&:lii:{4 !!it i I::'F'0 R 1

I£!ilX T E R I"IA I....lilN'-;JiI::::O lq

'-:'{'l''} -I it_L .._t.....It I-I]:GH--Z, HITGH-E PAIRITI.E{'..,L.I]:.,:.q

". "') .- c, <',{....I-u.}.::>.::, RE:I:::E:REi:t'4I-;E: -1"0 RFP PAF:tA[31::?AFTt NO:

I:_ev ,:.:.::e,J: .....!,.!::!/..!..!.:;;!/.!_!.i_i}.............

{2--4 ; '} .. 2 1.[} 1. i. 7:.;_!t

REFER tqo.

t/_L ¢(l"!m!:, i .,":;:;.)- ,.-_(:E,'.tmu/,-_t':fi>q_ .V ,(,'.hF>/':,,'.:._-.::, ,::'.d':_{:/ /. .t:i!j" !!:.;_,:>r::k._-,!.tm') 1.:!:i), ]:}t., i ',::::,i]f

,':'._' /':_::_:;/h--2' h ,",#.., ._:.r,,,:.t ,:_y (t-t.,:'Ai.. _ t ,:_'!,' /:;',::t t: il .... i 1 {I.::I. (1:::' .::;1 ')

I
I
I
,,

C_____N_D.I__D_B..T5_£.}_L:.L!T.T_I.O_N._

0 1. P }"" C}V 1. d{':':' t: i X {::'d _!!trl d I:::,({: _ F ,7:{])t"1 _!:1 ] p_[l'_s:Y: ]. v{{{{, dc-:v 1. (.: {{-_!£.; to

t _,{ _:,t,:t !_._(_r_,_, .!" I I:2t :::l::){_c:t _.lm o1 I'_i{:li'l :/

!:['t:!ti" {i" i i: 1.([{'_):: J.l'l L I" _:'b,,I *' ":2 ': _ l.l ;::t }' [._-f:,_ £{:, I,'JG_.t(:Jt O{:}tIl _ I,_1{1) i'" t< .....

;::l-_ Li{}n ;!:.!.l'ld {:::{::){:::D&I::}i IL./(::{::.,I"I [.;" {::) ]. I'"OC)i|i _!ll"l{:.'J {:::t E.:'I4

,r.:)£:i:'I" :.si:}r1% I::,c},::lJ {e'g. I::'r ov i ,:1o {:}in "t::}{::};:_ r (:1 r c, ;:!__:i{ ]_.i !.

Cal:);]!_f::,i. I i. Ly .. Rc<,,!!u::loL[ I f::)@i. .io{:.']JcaJ ]'.:/ Jr1 or b:i. t:. <lfld

F E_{::{::}t {:J {J_!_tt' ,:_..

REFER. N{}.

CRITICAL ASSUMPTIi:}NS

I"1 {::)I"I E:'

REFER. NO.

,:.7'_:,f i n i £.i _::,n o :Y t/'_.i .r:-:.:_::'r,9 l i m.i n,::_ r }; r' _,qu i r _i:,m_Pr:,t:.





RI;!!:I::_,:,R T F 0 R M A -F 3. ]. I)I:::.,..>ILil',l/C)I:::'E RAT I(r_)_,l_; l_'E i}U I F,!IEHE lqI-',!!_

,.._ CREW :;IIF'I ::>(_RI

t!i:X]li!l:d',lAI, li{blVi Ftd:rlq

2 ('3"i_0 5 ...IJI_AI_ I-LARE..:_

i.RU: ::_REI-I-.Id:-.I'-IL,E TO I::_F:F_ PARAGRAPH No -

::_." ¢ 1..>(."" _ J: .....!-I / _ II ' " "-

[:7:-4-(":' '"' 1.0 1 .i 3a)

RE-;.!-[L!.EB.B.M.E..N_.!._i.

.....t.,' / ._' (/:"_" ':;'/: .':'; [: ./'I_LI.d'L :r.r:_ ;.)C C'U ;?,:t;'¢ }': !:i. ,') )'_: .':5'_','L,,..Zd_ii:' ;:!:,')!: ,:_ [: ._ d;!')

f:) ,'Ad/ ,!Pg _ ,'?!!.'.! " ,! b"¢P ,'::":'_',".4')SL¢/" ,!P t .."_ !q,.) ¢' ,:t )" ;'i, _.* ,' :" ,':i:''v'f!iV':t _"

._".:,G'.i t i '::.r, ,:.:. ) _,

R_EEg.R_......!.!.E_......

i. ;":' _ t. :tl
1. ,.._';.!(U,q. !, I )

.104(p 3.1.)

G.6_N.D_I_Q__TE ScJ=..L_J.TICLNS. REFER. NO.

O!

K)2.

Determir_r-: IDrc'.BL_I:) ] ]. i Li{{{P.g 1:oi" :.T.Ol.i!_,r f ] i!_l"C!.) ever1 t'g I

I_av.:ir_i] ':5::l::_(.-t(:::ific: I::_rol::or_ I::ILIX V_.:... t...ime i_tl't_J [':)V67"l'l[ _,

I:I.u(-:.HqCEL/'71::>"CITri!} i_lff: ba'-::.i t:.;: l:(;-_t r it;.:t...,..:.:'.-,',.;:.. ',

_:1_ i P]_Ji r_,.:l ['Ki!!tcJ(:' .. '.!;[ Lt_:Jy ">..::t I:,_ [i.:tvl:.:,rl " i:::_;.,ric,-:'l:::,I ',

Io_ _; r,?t,.i I:;_rf, l {::,_::L J(::)r_.. I::'t ovJcJo .t c;c)lilfi}l.lll i1::_:1 [ J_q'i _

.] i.t'II4 l.O t:.::o! i:lr I: ]. i::tf <,' Wi-lt I"l:[.r'l(#/Pt.](":,'l' [7 1"16-?[b,l{:}l'"_<. il

',!} t. I.I d V m J. E; t:i!:J (::)I/ (;:)p 1: i. o i"1E.: 17:.iI"1(.1 ".5_:c: (.i-}i"1._11t" J c} ::!i.:.1 p t E-?ID ]- i!!t r i I

]'iotA [.o r _-._i!lI." _ arl ,::J{:--? III{!p:.:;E; :ive {?qLI J l::)lllff./rl |.. :[ rl .<..;r.:H:ft(:: ci.? _,

<" L _.,e: a d d i t i _::)1,a l _::-_:hi e 1 d i n g I...,I::,!!tt. i o ri t.(::) p r o v ' -' -

(l::)ethap_-.:: I:,y computer mode.l.J.r,g). ];i"lve._:_i:.i!-ial::e I

•1:e a s i b i 1.i t: y oF m e d J.c a .1 p r op h y 1.a x .i.s a n d / o r ',
•t r e a tmer, t f: o r a .l. ]. e v i a t i. o r, o f r a _::1i. a t i o r, ',

,.7-.yndrome effects. Coordir_ate all. these ',
:i::t.LtdJeS t.o develop opt.J.mLtm p]./_H't'.-:.:. I

i',I(::,I"/_ii_

.R._E.F_!I::.R............h!!.,i!......

,.7'_:, f: ;: .o [ ?::;: <:;r:, ;.:_J: l:f:_ i :!:. /:._._,9 ;! ,!m ._7/')',_:-_t y ._-,_?,.:/,!.,'..t:1- c'fnmr:_ f ..





REilPO I::<T t:::ORi'dAT :i_.. ]. Dl!!ii:!!;i._iGtxt/' OI::_l!!ilIRAT 111C,1,11!;I::-_1!_i(iIII [ REHFZNT S

C RI!iN i!;1.1p pC,R I

Elix T I:ilRH,-_,I.... F:N V l F011I't

':_ rl O '1 _: U L..1-RA V ]: 0 I..E T/]: I',1F RA RE [:,

CR )S',!!;::,'.!iil:::Eil:kI_iiil\IIi:E:I0 RF::P F_ARAGRAI::'FI NO :

I::_-:,v i._:.:::,(.I: .......]..!:.!./...!.L./._ili.._;:t............

C-.--.q.,"2.2..I O. 1...i..:71::)

B.B;."_:;.t.!4:LB.B:M.E!.',]...__;.

IIV' ',,,'i." ")'

AIlII:{-)I' 1.K;;_!_tl'l (i_c)l..IrIC: J...J c:_ I:" (ii_:)v(..i_,i,FIIi'I(!-})FIt. ]iFl c"Jl.(t}s l:.i" _L;!!i.I

---, ., .2 .... - . . . . •

RE-FER N(-}.

(3ANDIDATE SOI_UTIONS

0 I. A_t:.er,uat:.r+ ,:+:u::)lar- UV, ]:lk, and vi.,:<_+i.l::>].e r _dJ.at: :ion I
i r_ ,spat: @K:F _:!tf t:. MJ.FI .:1014"-; t.c) C)CC:n..tl::>i!!l[:.]. O1"1_!!lJ. ':g;:!lrl{-_ I

REFER. NO.

:; R] "] C;A[ A_::;',:!;I]MP-r]:<)l_ S
....................................... _ ......... _..... _.:. ................ ........:........... ..:. .R.EEB.B.........I>j.!::!..._

cfP f.i n .i t:..i c'r:, _:_f t:h.i .r:_;pt _P.) .im..i n,:!_t _; r_.;..,q¢.l.i r _i_,mrl,nt:.





R E P (I R1 F O RH A T ::,..1. [) F:<',:::,.£G Iq/' i) F>E R A 1 ]7ii N S R F: i::i Jl R F M I-:.....iq T '5;

zP.

2 :l_:>

f; I7 f777l.g :] I...IF:_I:>I:)R T

i!{i:X I E Rt'.tAI .... 17i:l\lV]: R O1',t

,:_L)_. (..),:, • ' '('1 .............. ' "7: .... '"M [CR. ME 1 I-.UlxcJ £DE,:>

CI-{OSS REFE_RENCE] TO I::_FP FAIcAGIt".APH No:

I_.:i_v i. _-:_ii:'d: .......JJ.;}.l:.!:...)./..!_!_............

C.--4. ( 2.1.. 3. 1. )

(t."._L!itU...r-.F.'>..I?.I!..-E:..N...-T.t3. B..E:{[:7:E_R_,__N9_.....

•#7/ /'< / "J ...... '. ..... .. ......., . _ _ ,'i. ,:::(..( C ._"_ii'l..<.__?)," [.,!:._f) .qt¢2 11:/"7(.;.(.7'!ii__ :f::./ '.::.¢B ,<?/::J::,<ii_(:i_:i. " ;'/:: _ :, __",

.F,f:g/1 -_( C.,'.::',;:.,.f ._L', 1,<::' .f:._ i" i i , ;!'s ;::;t: ,_ .i ;( SSSi,?r_:::'t#,_i>/[:tii,d:,'.t...... I

CANDIDATE SClLUTIONS

O1. Prf)vide. mic:rometer)roJ,(]l:!._ SI"liO].(]_3; coo_"d.ll"li-il;(,_#

wi.l:.h raclJ.<-:ttj.orl '.:.::hJ.eJ.d:i.rig.

_.:.;l:.l.ICiy " '7;Q 'f: ({!# h;]VeCl" C:(:)I"IC:(.Z.)i::)'lf;, I':C)I'" fflJ.cr()fnc?L:(7#c)rc).i.cJo

FJP"c)t.E:'cI2j. c)rI ; c:c)oi'"dJl+liTti:.E .3 E:[l..Idy wi.t;h --;o ]. i7]r _:'],i77Lt'{-g

r.:)t {) [TE#c: t-. i. c) rl _"(7q i.l J. i, l-7#mc.)i-i t; :E:; E#X _F.tffl i I"1(:.;# 'S [ Z I-#'- f: r (:-)(.]LI E_rl C;_/

<:1:i _:.:I r ] h i.i [ .Jc,rl t.o c:-,_.-.:t a 1::>I i. ,:_h a n ,';tI 1 ,:::>_>Ja b 7.m r 4_.;k
{ i!'V,::_, ]..

REFER. NO.

CRITICAL ASSLJMF>TI ()NS

N () I-i _{:?

REFER. Nf-I.

* An ' ,r:::',:7;//b.... h<t.,_:.:be_>n d_._,f..i n_,<:7 fc,'r '._::t:uch,' t:o cr:_n f.7:rm c,'r ,--:omr:;.._E_,t:e
d_::_fi n i £.i on c" f" _t"_.i.s pr _:.>..l..im..in,::tr ,_' r _+47ui r _mer., t.-..





. . % "" :') ........ _g:? "') ....... \ """ _Z_RF:F:'I)F:_TI:::i)RMAT :.:!:I. [)l_!:_IGlg!'OfE:.IsAI.I.OI',I....RI_-CiL.IIRE:.MEI_I ,.

;;!();i.!

C RIiiilW '3 t J P I-:'O Iq I

ti:il::,.i I::ilR I'1A I.... E I\1V T RO t't

,._13,:_l O G RCiWF H

I.,tR,..):>o REFERt:::.N..,E TO RFP PARAGRAPH No:

F_::v i ::::_::,,:t: .......L._!Z:k!:L/.'_!:'!.!-:_............

C-4 ,:"_.... .1. 3 .1.)

RE.O_L.L:.W-.r!.E_..N_T_S.

.... 1! _"{ .(z-'!"_7_V j' 9? I.l?:i:'-.)r!':: t:,, :F . .... i. i. ,:i:.,,'.'?,-.r,:z.i>• " .-_(7( t ,, _'t,:? i. ,::,(J..i ,:(.r_:2,7 ;,/-:t

.v ;!i>t::".l t.' t:'._ ._.c:_ i 3"}C:k"r:!i',::_!:¢!?(.J ,_?,:::H"711i ,'.7..i,t:? i_:1 Cb.:i'r:tC:ti_>. ..) t:.

E..E=EEZL,_._N3......

I I:i!:k'.(C',-4 Ii:,l)

] I 0 4 (I:::':i_;! '.:

CANDIDATE Sd)L.UTI ONS REFER. NO.

01 .::,tutdy poterJt.ial growt.h opt.:or0s i:or d_..w:.l.opmc:mt[
C) [ (_ r,:)p i, cl _:) l,-.i._Et lT.c,_ Ill(:_._(:!tfl t:: C) I: (!!tCI _:l _. rl q F a (::_:i _:i I:7.i Cn I"I i

p r o t c£,c 1:..i.(->n. I

c'.r_.:T..I.fZA_!=__A_._L__!._._P._T_:.!LFJ,S

l,h:_r_::,

REFER. NO.

(:7',!::,/: t: n .i 1: i on _::,'f: t f_.i .t!i: p.r _i?l ..imr: r:,,::, _ 3.' r _?q_.ll re:?n*_ii,n L.





P_:tTi]P OR T iFO RI"1A T _..]. D El<3]l]GI\I / O iF>17777RAF 7IiC3h.IS R iF:(;;It 7;[t!E f<11771,.11<,!_

C I::(liii]l..l ,::,1..II. I.- .tl_.!

[7{]X r liii;p4:l,.tA I.... t_i]N V ;Ift::_O I,.I

'_ " '' 1 '2,:..(.],:_ G ROIJND 3.-.31.JP PO I:_T

C'F,>C:q-;_]i;REFEI::TENCE TO IF,>F:P F:>ARAGIFTt_F>HIqo:

IR19v i. :;:.:(9_.]: ......!,..2Z.!...!./..L(:_.............

C-4( '_ 1. ;:_ 1.)

_R_.E-.F.f-;..B.........N_.!-.!_.__

I
I
1%,S S

I

CANDIDATE SOLUTIONS REFER. NCI.

O1. Et_.:lsab.[ i_:-_:h/], irll/, ].rl l:.o m,::.:_:l:._!_l::>1 .]. ;7:_PiecI Iql;)AA .--;;i.iiq:.::p '_1-./ I
_[:(-) .]. a t f: 1. i-t t e W _1t;. C: PI <7]1I"1CJ C: C) Ill In i..i rl .]J.c: _i [L ]_ C)I"1_;{[_ rl ({9 I_;._ c) t k . i

I
r;).1{£ f_l;7_i_-It:_i.l-l ]irlt/, bJi ['.i-I IqAGAiAI:::' <;JiTftT>ti_-7; CI;lt[;il_ 1::>;Tt':7:Cf.. I

C_ -_3_..LC.,.,._4..L.,.._A_._.=z!21g_PT..7_I=IN,_>

txJc)ri E(,

R___.-:Z_-._....... N!_:__....

:,1,: .z_l'7 " .[S,'_:,'L.//_!:.... /';t,:77'.ii. _s4!ih¢!i>19 d,5 >;/:.t."/'74ii>d F,(;:#/'" .G _:Lt(bq_,' /_:_::_ C,':;;,V'7 f:.i Ff]l t:;Lt" _.::CtIII/:._.;! 4P _:,_!?

(d4;>F f rs i t: .i c,-s _.:_F t:h.i ti!: F->r4_>l i.ssLir_,:_#.r)/ r _.:?qu d r _:_s#_.i_rst: .





REi:F>(:,R T F O RMAT 111_;.1. I.JE:._>ZGI,.I/ i-)p E R A T ::l:O1".1f:.: I:,>F:,:) JT RE:14E NI S

:l::_l::q'J S I::>P i)1:_1"

[Nt)t I(::1:::[) liiibtV];l::_:F:d'l (Irl I ,..,"i}:i;::(I )

2(::] 702 E I...E C I RO M A G I'41EI T.C

CROSS RE]::ERIIi_]\ICE1O RF:F_ PARAI3RAF:H No=

I:-',::_v i._:_c::,d : ........L!;;!/.J,.!.].zi'.!%f).............

c-4 ('2. "2..1 o. 1. i .. ;,:._( b ) ( 2 ) )

B_;.,.:;!.!..!..:I-B.r(...U_[_IU_T.,.3. R_EIE.E.E.-...__N_.L.!......

.... ' '2; .:,_:..( ..%!. 1;i

1..... i.,:_;(b! (2

....C):;; [)esign equ.ipmc:-->rlt. l:hal:..].J.m._t:s broad band RF/ ]1EI_,,].55
ill](;:t"C}14ave e].ect.r.i.c & magr_etJc: fJ.e].d st.rer_gths _,
t.o meet:.. ACGIH '.Sl::ar_dard::z:. ',

I
I
I

C::..A...[_..l)...!.D_A.!.E......._).!.].L::.!...!..T_]L((!N.9.

Iqt;q"l_ .'

R_.F.EE.R.........N..!;!....

I

I
• I

I
I

I
I

ee lCRITICAL A.._.._JMPTI ONS

N C)I"I (÷?

REFER. NO.

,L,,t.; "._r ............,.:,.,.:;__r..... h L'_.:_;' L"_d:?(:?YI.. . CJE:' J: .i 1'i_4i?(7' FC:;'t" .'=i:._(':Cl(J}..' I[':[,' ,[7(2/'1 f:_ .rill d)t" _'[.,'i;;_111/=_./t? _i:,!::'

d47/--.i r;,..,'it: i or> _::,'t: Lh :i .:7 pt" _?..l..i .q_.in,.::_r ;; r e'.:Tu .i r _?llt_?.r__:.





RE F:'(_R T I:: d)R 1"1Al- :S ] DtiIS ]i GH/0 PE RAI ]i OIq!!!i; R EQU ]i RE I'11:::N I ,:::,

C t::,.'l:ilL.,,.Ii!i;! I F::'F' _ F?1

LDII]I ICED ENVIII::((q,t (]ii'l [:/EIx t )

2 0 ::.".,0 4 I....A ,:_I:.--R

I..,I,..L;..::) REFERE:I\ICEi: TO RF:Ip F_ARAGRAPH No: [::;---_:r( ',.:.!.2..t [::}..1.... :i. :-_,:b ) : ] )

B.E_(_LId;.]:_.B.[_..N..[.i:::.bJ..T__S.'.. _REF_;..r¢_.__N!:)_.

•t .,'_' 4: (D,,i>.::i: ._,:_r:,,/'_:_#_._:,._-,:._.(:_> dr:_mmt.ln .i c,::_ £J on/"t ,:_'!'.,_.z' .r)_4 ,; ,.:._:::,_ii>._:7 I .J :":::;::.!( 2'.. ]L_..

,:::;'::, .::!;#_','-_,':.,P,':!,'t:,f_ t..i or_ .'::o t:.i_a t: ne,.i t:h_i_>r <:Ij _ _Pc: t: r:,,.::_r I 1 0. ] .... :i..:_; ,: I::, )

r_>i::.i ec .(:_,<J i tr a<2..i ,:_r:,c:_P .t P,i_:>.l.:-, it:, t:f:,e _t_::,._"._,/.i .i v.ir:,{_l (1.) )

:!!q:_,.:.__::_:_.'..-:_,_!:>.x"_:::_!_,P <:.YA C _._'I/..t S t: a n <.7',z_r d'.:i;. ) ._ ] ]. _]!!',7

I (l-ab].es :i,--7)

I ]. ',-,i3

,,
,,

,,
,,

r-&h_l[I.:.U:)A.T[:.__::_i.Q.!.-_k!.!..]L_:;]..N___

t',1,::)ri _()

_R_F_FS-:LR........_N.!Z-_.

GBZ %T..!.:'.&.L__A_]._U_HPT ZONS

N o I'_t-b

R_BE:_F...E...R.... __124!"2_.__

:4,: ArJ ".,_.%-_UE" /')fi_.:'i" bEI'_>F_ ',.?'_Pf'.i n_P',:i for .F._t:t.t<:/F' t:O C_:_r:_{::! t"m Or ,t:Cv#g:> ;{_il>t:e

dip F i n i t: i or_ o i: .(:h..i ,ii; F-_r_P.l ..i m.i r),:'._r )/ r _PQ'u.i r _'/n_:xr:, t:_





RI}_:F'OI::_II:::OF_MAT 3 .1, DE <......I. ,::).,t:[..]N, O I:>[{ R A T ]: O1',1<3R I-i:QI...I:]:Rt!7i:I"11:::IqT _!!;

:__._l:_::!:

C:R li!!:W S !.1F::'F::'OI::i:T

:_:I".i[) .I .:F::D Ei'f"/I Ri:Hq ( :t:rlt,/tiii:x 1:.)

;.{ :):.:.;O5 G RO IA1-H

") " (2" C"L.I-,. ),..:,,..:, I::_:l_:i:FEiTRlfii:l_.tCET(IJ F:,>F:F_ I:;I'_,I:_A(SF:_APH I',1o: ..... r _ ,.-...,:.... z.0 .1..:i)

EB.E!LL:T;..R..EU.._E;_N]-:._;. R_EF_[:.-..R......U.!LL-..

,_:>:,"::/':,_i'F Ii .'Z" ;:-; ,/:: .'.7.y !i: :t (7".d.,' !.?_' ":_L.dI" !"! _. r_P- :'2 - , ;:./:::kl':t t_:,7"llli.i !'i ,!-:f_: .i C:;'!')' , _

CANDIDATE SOL.UTTON$

Ix]O FIE-}

REFE R. NO.

CRITICAL. ASSI.IMPT I OI',IS

I',_o r tc:_

REFER. NO.





REPORT FORMAT 3.1. DESTGN/OPERATIONS" REQUIREMENTS

CREW SUPPORT

AREA /. I GHT I Hi.:-;

20401 ILLUMINATION & DISTRIBUTION RQMTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sod : _£!.:i!Z2!_Z.'_.:_.'___

C-4(2.2.10.I)

REQUIREMENTS REFER. NO.

•-q)l The intensity oF Ihe general, illuminat:ion 1352

!iqht,7 5hal] k:,e a minimum of 2Ct [:t.-[;(l:"._-, l_ux). : (l:,p- 7.2.::;)
The lighting [eve] ,::d,a] i be mea.:::::ur_..,d on l.he ',

t:::,rJ.mary surface Lb.ii:ing a [t--cand].e meter, or a ',

photometric., using a 98% reflectance magne,z;ium',
oxide (MgO) disk. The intensity of the general',

illuminat.ion lights after 4800 hours of I

operation shall not be less than 60 percent, of',
the original intensity. Distribution of light:. ',
shal.], not exceed a ratio of 7:1. I

-02 Minimum lighting levels and direction off

illumination shall be specified in all areas

and for ::specific tasks, consistent with

,JSC.-1':_5.17, (J::ii:4OOO:.:VT) ; JSC-f;C.-.-L._Of]O2A,

(gs4oOO:!_:O) ; and MIL..'3TD. 1472, (J00032).

-0,_ Combined natural and artificial illumination

provi.oions shall accommodate phy.:z.:io.logical
hea.[ I::h criteria.

l
1352
I
I
I
I
l
1162,163,164,
I 1 _/:,S, 308
I

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

Nono

REFER. NO.

An "ISSUE" has been defined for study to confirm or complete

d,::_,finit:i,:-,n of L:hi..::; preliminary requirement.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REi:IUIREMENTS

2

2O4

CREW SUPPORT

AREA LIGHT [NG

20402 GLARE CONTROL

CROSS REFERENCE TO RF-P PARAGRAPH No:

Rev i.,T:ed : ...........2,/..£z[Z!ii!._! ............

C-4(2.2.10.1)

RE QU___________IRE ME N T S REFER. NO.

-t)]. L._",czf_L(.:_ ]. i. ght sourc e_-.: a_ay I:ro,n nor mal 1 iri_.:_, L:,I: I l:!:'?('pl.':,. 7. 2)

,,
--02 rhe ].Lght- source shaLL be recet;.:.sed to the ',1',::!',2

greatest ext.ent possJ.b].e and sha].l prov:Lde l(pp. 7.2.1)
even .ill.umination From its ].ocat.ion. The ',

f:J. xture shall be designed to direct, light int..o',
the desLred areas wLt.h no visual discomfort, to',

the crewmembers. ',

-03 Provide surface ref].ect. Lon For ce.tlLngs of ',103
60-70% and for wa.l..[s of 7:;0-_,0%. ',

CA N D I D A TE.._..._._.........._......._._.._._._._._.__....__........_._S0 L U T I 0 N S

Non r.::,

CRITICAL ASSUMPTIONS

None

REFER. NO.

:_ An "ISSUf-.i-"ha...-..,been de#.i:n_-:,dfor study to confirm or compl_zi,t:e

de#ini tion of this prelimin,:_r,,; requirement.





I:Riii-POF',TI=ORMAY .S.I DE',--;IGN/OPERATIONI-_ IRIEICiLJlREHEIqT:3

:P C F.i:[i!:H % I I::>l:->" RT

?.0,::I. A Rti!i.A i....t GH 1 I NG

,.) ..... ::,,:..I..)4 U o F"I X T U R E ,S/ L. U M I N A I R E S

-, .... ::7 I:_IEF:IEI:_EIqCI.E 173 RF'P PAtRAGRAPH Iqo:

'"_l / ¢) /' ! % LT:.]:__:!-?V :{.::gq-?__ : ...........2. ,...,;::.5¢Z_5.1b.-)..............

C'..-.4 ( 2.2. I.0. k )

(_g.E!.U.!..B.EU___N3L,.S.'.

.....:_I. I:::'r (::)vi.,::le ,:IJ.::_I:r ib L:L c::.d ]._.tm i r_::t_ t _::.,_::.:w i.I:.h ::_ c:(:::,L o _

t <:,ml::,o_"<::tI Lt t _:.:_o I":'.:'.:"{}I::.i<.It:.:_:..'!r -.:_:-i:_:_:I< o r 17J cTlhc.:.:__ =

_::t_::::r-Jt.::.)c:._ct(::.,J|:or :7:F.>ec:J._:_]. ,!._pp]..tc:_l:.i.or_::-:.

L),.'- Pt'ovide fixturP,s/].umina.ire,:..: wh._..:,_:, expo,L=._?d

,.::Ltrfac:es do. rlot exc..ee.J-,,< 4o_- deqre,e. C (].lt3 <Ja.-.l_e.e-,<--, ,

F) whl.gn opc:-etated at Ill/:Xi.lllUIll OUtput.

.....[32; Pof t._'.lb].G.' .1i.gh t._:.Z; "-,ha.11 be pt'ov :d :_,:J.

-04 '[he ].ight source shall be J.r_ccmdescer_t or

f]_._oresc:ent. lamps ar_d shall be J.l. lumJnated

,_ithi.n one '?.,(::_cc)Fid _:_t:"_::_r [-,e [17 (:..] _:_lTeK!_-:i.z_.:.?(:J. th(.:_

i :qi"lt :::C;I.IYC:i:9:.E;NLfl{ I }DC-?F(-:-?C:C"£:SE:O(Jt:.C)t:l"IG:'!:.:]YE:'_!_It:C:'5-..{

::_Xk{'r_I: I:)0 ::.:.":-.i.L,l_.:_,:_I"_:.I:.:':ha].[ prov i.de ov{::H7 i.].{.Ltmi. -

17_::_i {C)17 i:rom :I.I:.::::,] oc:_-It:.:[ori. [he I::.!LX i::LlrE? ?:::}':,aI.].

!::,2d<.,::.:::i.,:;Ir:<:,<.1I:o (:Ji.r ec-.t 1 i.g17 I:. i.r:Lo l:.h_.:.,:Je,.:_i r r:-,d

;i:1r 6, i:_27 i_ i. t.. h I"1r.) v .].,.:.:l..t_:::1 d .1.5:;i:::c) NI f: o F [ l. c) t h 6? c: _"i::?kl ....

IllI,'_ID[:) if) I""_:3.

.-r]R..... t:::1._-).i t- e.-,,---..>t..,c?r_ i:. 1 [ c]k. t ::.:.: ::.:::17a 1. ]. bo pr o t:. _.:!-:c: ted 1:rom

break,:-:tge arid e..'::cz_pe of Ill(._rc:u_'y.

.iG;1

1:3 i

v::H-".I._

1.9 C)

CAND l DATE SI')L.LJTI ONS

N I:) t"1([_

REFER. NO.

C_R:_T.Z_C_&L __AS _}_UME_T_ZcZ_...t!.._

bl C)rl r_:,

REFER. NO.

,'-{s'7".i'.'3.'.!:'(.q:::"s'.<,:::.<.::, b_::>,tt:>.rsU_c:>:t:,;.rs_:>cs' .F.:u. .:::;t_.l<.7'),'t:(::,'c:c'rs{::i:m (:;'rc-c.'ssr:,.i,97::_.::>

<:f_Pf: ir:,._: t i c:<, of t:h i.c, l:t_."P._.[m._f_,:.::._ry t"_>.:u.t.'.r'Evn_?t_t:..





R If:P 0 R T I::0 RMA F 3. 1 D E S I 3N / 0 P1..-'.-.RA T 101t _-; RI- !i;iU .f R E MIf._N TS

2

_:.E)4

20404 r-; : NT ROL S

"_ b <2" <2:_..l_.tJ,),..7 REFERENCE Tel RFP PARAGRAPH No=

RG,,.s j. ::;-:_d : .........'2Z.;:_/-._.Z..fLI._i...........

C - 4 ( 2!. :?. 10.1 )

REOU I REMENTS

..... !l I (,::_[(:_ ].i.!::lh [. COI'_[rK)].E.: _l: dorgvoI-al.w:'rl{.' ,[.o_::i!ll. Olj'::

t.hrou!_lJou t t.l_c.:_ ' ............. , '".:HZ.'d(,t::. , ) [..i!:.t t" LCII"I i,ll .!l :: :: ::)t(:J ::trlC F'

W J, [:. h I.t t:-i;_:'1!.'1.(::_. t E_ q I.[ ._Lt- (ii:_Ill I:!_rt t. 5.; .

--02 L.ight.irJg cor, trols shall be provided wi. th an

orl-off and C::orFt;inLtOLtS].y var ie:d:)J.e dimm:i.ng-to-
low [eve[ C:Olqt.vo]L capabi]_ity. I._c)west. ievel
shi_lJ.], rema.i.rl vi,_:.:ible.

•-r):-; Ext_::_ri.or .l.i.ght cor, l.-.ro]._::: ,.£,ha.1]. be ]_ocal:.ed both

at:. Lhe ext.erior and i.nt.,_-_r.ic, r o1:" the Space
(D,..:,I:.a t i on a t c on w--?n i en t: 1 _::)_::a I:.i on ,.-,.

REFER. NO.

.I:!-',9

,-) *t.

CAI',I)]:DATE :!!;c_[IJTI )l'qS REFER Nc_

G[::H P t () v i d (:.:_, l:::' i, c) x i. m :i [. './ c) l-i ,/(::) I: I:: :-7-::i.g ]. !i c: Ii f-::,_:.-: t:: ') v (:? i1 J::.i,i. ,_:1';.' _

(: Oll :.÷::c?v v_!![ |: J O1"_. I

CRITICAL.. ASSUMPTIONS REFER.

o Roboti.ctg will. be used l:or some EVA operatior_s.

NO.

:*: An "I.'5'SL/f_" ha.::: boen dr.-.,fin_:i,d f,'-_r ,..-:.rude,' t:o c:r_r_F.irm or cc'mp./_i:,t:_P
<J_:_fi r:,i t:..i on o f t:h i ..._ g,r_P1 i m i r:,,::_r'y t"oqu.i r _ii,m_!:,nt:.





/

RIi![F'C)F<F F:IC_RMAI-3.1

_2

2!0 4

DIE'.-3IGN/OF'ERATION',:_; RE(;_IJ "'[ REMLN........... <",::>

r. l - • ....<U4L) 5 GROWTH

....-__,>,:> Id:::J-E:.RE:.NI....E TO RF:P PARAGRAPH I',1o :

R_.;:'v i _.;e d : '!:_.Z'..2 4 / ',:::':,

C;" 4 ' '-' ot......... 1.0. J )

.... (L ........ :__--_._ '-." . _ .RE _ILII REMENT,:> REFER 1"4C)

-(:t t. I..i clh t. i r_!L.'l _!i::'/::!_:tem C)towLlq t.-:::ha1.] I::,e _::on::i: .i.,::.::tor_1: I .:!:,:.i'

wi l.i-, per i.o,:lic urJ!_:jrade,:_:_ ar,d prevl:ou,:.-:, i.l)_::;t.e.t.L.J ,_t.... '

CANDIDATE SOLUTIC)NS

N o n e I

REFER. NO.

CRITICAL ASSUMPTIC)NS

I"!( ;1"! ! '

REFER. NO.

:,1< A.,"i ".[.::i,'St'./E" /?,!:.r,.-, l:J_Pel? c/_i>:#"i#;,ed ft:_K ,ii- [:UcT'y /:o c;?ll 1::.," .rm oY ,!:<::;.0'L,'-:;'_ E?it:_-,

<#r:!i,#in..it:.:ior_ of t:h._:.s l:_r_!i,l.imin,.-fty Kei,q'.ti.r<!i,m,,:;,nt:.





IREPOIRT t:::OI:_MA ] :.:._.1 I. I::,:_IIGN/QPERATION<,!!; IRl!i[i::llIJ:[l_l::]'IFIqT.:_

_:'_...... I_)RF:-!'J <,!_.IF:'pr R-I

;:'( :i_::_ Aft tJ :::;....F I '.::,....

NOI.SE cOIqTR(:)L.

(RiP::;'::; I.L.I I...Id..ll(.,I... TO RFP PAI_.AGIRAI:"H NO:

-'r:"R_:_-,vi .._:.-_4: .......L::!ZJ,.__.Z.rz..::).............

C- 4 ( ,:''..... ,:..'-' 1.0 I a )

R !- (-LLJ.Z.R..E_P[F-#:.._NT__-_. _R_EE[.-:.g_._I_j eL.__

t:::l:_' ,:I(P f:'it i / {::'_:] !-'::I::)l"'C: i I: J i::_t [: Cq"l:'::, _' {:.'l:_::-_ ' I:.C) L]'l_.i._ [)C)E:l.lll'l('_t'i t:'

i::,'./ IN i:-, Iq;:t I:.i cq'I ,i:t ..i _'P_(:::i!!t(:l_:.:.:,l/l_,' o i: {!!;_::::i I..iHqc e, Col£1n :l t: t:.P_:.! _:)l"i

t.h.:.:{,a_:i.rtg & I_io,!_c:c_u,gt:J.c:_::; I:::HAI:_A). ]-hJ._:i._ ¢toc:uim-:_rlt. _i] .....

I::_-::-)_:._tvi!!t.:i.].F:tb]t:::' .111 dri_ll:[, i::orlll Nov,.,ml::,_.,r l.'ii_',:i}:5 ar_,::l :i.n

t: J.rl_P_t]. fOi'"lTI ,:[i!_ll"ll..li!P,_'y .l'i_/l_:l_0.

....01 :_"(Equ..i preen _ no.i .,._:_P.,._Lan<J,:_rd,i..,.,._.haZ .] be
al:_p]..i, e<J. ),_

•-0.,:. ._"{ _-qu.l pm4Pn t: .,-,hal .Z b_.e moLin t4!Pd ,:!tnd .l oc:a ted t:o

t",_P<:_t.t,_::E..' r:co..J.:_;(:P _1:¢ l.:i:tl.iP f_l,:!:lr?r:c4P(.t ._!:._-:tP_ t: _ ,'.:;l'y..).#

....i1:::; ':_' "....... ,....... ,. ,1. m (::h-_,:!:.:_. :_r_,:_: _:;ha.[.[ .L r_c: .]. _..t(:J(_ _.-_" --_-t-t _:.....t..l' v_.:.,

rt,:, i ,::_, c:c)l'i t._o.] t:::,_t)'.J i :..:.i {:)r_.::, ..

1.5 9 ( p ]. e,t!, )

]..% 8i

1 ::..;2 ( C -4.-- 5:5 )

377(p 1.1e,)

1'?? (p 14)

G_A._N[L];_D_A_!_E.__.!:Zl.J.£T_T.2LLN_S. REFER. NO.

(:i [ I!!!:CILIL l::)lllel"l [:. '._;F)e_:::J. f .L(:: ;!_t[:..i.Ol'l S [ 1 '72 ( p 1 4.,

.... l:)eterlT_J.rle _i;ourc:e %oLu_d poMer ]evE_'].:g. ltt-,, :;4)

.... D(-.-:._.erm.i.r_e rlo[%_-e pat:l-_.,:¢,, t:g[.:rLtct.Llr,!!tl ,:._lq(:J ;[._._i.-I::)C)l.-I"_[ie[

.... [:>l,"c)c:l_ll.'_-.! ¢(e(::lLiJ.plner/t. I::H!_L-:.:(.:i-'('I(:)l"I rIC)J, se st:.ar_darcl_::) ',

I
I_-):'_; Mo(:h..l:[e [)(.:(_:g].!:Jl"l I .1'72 (p [::_, 1..e..,)

.... A,.÷:;s.ign _, rtoJ._:_::_-:.: c:or_t:.ro], aut.horJ, ty (a(:::ou.':_:;t;.i.c:a]. ]
e n g L n e t:._r ) . I

-- Pr{:.:_d.i.c::t m(::)(Jl.t.l.e _!!l.i.i,- _';pac:e i"lC)i.::_:;E. • ].l_;,vl((.?].. _

I::;R :[ l :I:I::A L A S S U M P T I 0 N S

J\lo rl {-:(?

RE:FER. IqO.

i" "' ' .... :7 ",411 ,.,::,,::,LJ/:: h,:L'.£; _-_iP(:i:'r:_ _:.,4(i,:f: i f_,!i_<:/ [:)::LF !ii_'t l('tV /':(:_ ,':':,',W .I ,' Fill L:L_" ,'::'_::'flh'::_i' t:_:(:_11_





Rlii!IPORT FOF_MAT :.:.t;. ] DES::[GIq/OPE:RATI OI\IS REQI.J.:[ E_I:::.HI:T-Nr''.:)

.,..' C::RE N I:: I . P F' '} IRI

20502 -.) -,I- t 4Y ,-_T.O I....O G I CA L. E I:-F-IF-[C T ',S

{"_ r)t"_ -,4", ............. ) ...... _ -'_..,r_..,,::,o F_E:.FE:.RENL, E TO RFP I:'AIRAGRAI::>H I1o:

R_::,,v ]._:--:.:_.:_,:t : .......!,.!::!.,L.L.:!./:..U_i............

C-4 ( 2.2. ].O..1. a )

R_-O_U]: EEM_EN_:._] R__EEEE_R__.__NJZ....

t , _1:' l_:,_lil I

[ !:":::1 :::: ,&\,'(.:_'t ._tqt'f _!J rt :} i : _:.:, i C,'.J_>!t t}:.:: c:);v'i.:.:.!r t:::l:::'_:'_::i 1:" i(-Pcl (X) _f

[ /!_ ::: Fh3 .i. _}z:(.::-,.] ,,.:.;,t..:.,.] Jfiei_t_:_:,i.ir ,:i._('l .J.rl (JB A . _

t:I)D/LI)I) ::: d)l:,,::.;_::_r,/ed daL.].'/ ,:l.trat:..i.or_ o1: nc:,J.::;:.se I

( cJ.i. vJ.dec:l I::w ) LJ_lnJ. t.ed daJ. l.y duration. ',

2;:[L_ = L:;l:.,(m.--.,c:l-_ [nt.(£:,rfererlc:e I....eve]. I

A]: = Art..i.c:uJ.at.ior_ Index ',

OI3L_ = (z)(: t.ave Band Lev¢:.[ ',

....C][ LA ':::;hall l::)e .[(m3:3 t.harl or eqLl_3.[ t.o ';)[:] dBA al ',197(p S)

]........) Hz t:.o .....'- elBA. _-tt.,:,"L)IJi.]Hz. [
I

....0::_ Narr_ band (_.onc:_) c:c)mr.:)c)ner_l:._:;:, ,;:.;ha.L] be I].'i_5(p ].)

.... {'1............'::_ :[ Ill I:::' I.{ I ,.: :._ C) _'" 1. m 1::) _!i L:: [: rl (_ i t::.: {::, _::; It a l. t. rl c) J[. i::.} x c (...? l-i, cI _l ,:..'") u" ,.):" t,' [.b '-:) )'

1 .::1.t} (J F!,[::. _:i!I::] .] (I::) .]. 2:7 ....

.J.,.; ,:) )

I
....05 Ear prc)l:._gc:t.tc)n ,:h.-_v[c:e_::; _:.-.,h_.1.1. be provJ.decJ fof I.'..?.0.1, 1'i_':;_

1.{,:.:.::Ei._ (:11..Ir .1.rl ci.... c: o rl t. J. rl !i_](.:(_rl c: y c: c) rl cI .:[ t:..:i o rl L::.: [::)'l:' {:_lPX _)C] :g I"1r _:_ _

[:.C) I"Ic) J._:C.) ]. :. V E. .]...:, (;;Ir(_::_£lgr l:.han ,::,o (::IBA. I

I
.... ::)e, t.._gq ,,2.4) :.-_lna.[.], be [{!!:':35: t-.l_ar_ or cequa.], t.o 5CIdBA. 1.1.::',:.(..,--4-,:),.))

C..A_U.D...!.D..A...T_..g_.:.fi.!2LU.T__q._N_.

t'.iI.,rl!!'

_R_EE.E..R__.___£L._

C:R ]: T :I:C A L. * c;,.-,I'""..............................._,:_,_,.__-_....=tc[EZ_L!2N._-_.

t',1o r_[9

.R_g_.EE.R...............I_[(.:]....

AI':: " [::!;,!!_l.../,_:i-" i'Y,:.L'.il; I.'9_!i'_!Pr:_<:_4:i_:/: t:/':_4Pc_ /o? .G :Q.IdV :t:,!::' c r:)l't :F:i t-11_ z::_._ d:om,_::, _ 4i;,t:d..)

d_P f.i n .i 1.':..i _::_n (::t1: t: h .i _:; ,'::_.__P..l ..im i r:, a r },' r _Pqu.i r _2pm_Pn 1:.





RI}!'P"_RT FORMAT 3,.1 ["ESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

21i:i ACuUS I-fCS

20505 PSYCHOLOGZCAL EFFECTS

CROSS REFERENCE TO RFP PARAGRAPH No:

IRev i,_::.:ed : ....J.=_O./..'...],..!.[!.Z'!i'i.:}...........

C-4 (2.2.10.1a)

R E O UI______,________..RE M E N T S REE.Eg_._!.q__t._

•05 l:ntormJ t:tu,r_t noi.,_:e,::, _::ha].i be mi.n£mfze,J. ',1')3
,,

-q)7 fnfra,:::ound level ::.::hail. be less L::han L2OdB SPL 12(:)4
at. i1o t.-!z. ',

I
-08 IJlt.ra,.:-:ound level shall be less t.han 1(-}5 dB SPL',204

above 2Ok Hz. ',

,,
,,

p 35)

CANDIDATE SOLUTIONS REFER. NO.

Ls_gI Z_5}_AL AsS.UMET_ZO.Ns

Non_,

REFER. NO.

An "ISSUf.:!"" has be_ilv-s d,_,f_in_,d for .::i,t:udyt:o conf,"rm c;.r comp,!e£e

deF_r:,ition o:__: lhis pr_i>]iminary requitem_:,r:,t.





RK P ,i, F:_:T F CIt::_M A T 13..I D K '.!!!:I!i G N ./O P K RA T ]i ] N _:!; tRK Q U I[ R K H K F-IT _!!i;

2 C I:<K bJ _,!_t .Ip p {)!::_]"

:PC ::_ A ....JI I,::, t i (,.,,:>

2 Ill)5 C)4 F LJN C:-I I 0 N A I.... T A'3 K/' kl O R K A RE A E N V I R O N M E Igl_,!!3

I.,I_(....>...>Ixl:.l--Kl_[::.ll(...l::.l'O RI::F_ IS'ARAGIRAIS'H l'.Io:

F,'._-,v i_:.:.:.:,.:.,d : ......L%L.!...0/..i:.::.._!_.............

[..... _,,: .... :.. 1.i-t .1.a)

g.Ef-!.L!_:I:...R.[:_.MI:tN_.!.._?. B.gK:F..-:..g_......!_.!_:.!.......

"i) I ::!;l_:_:.:'p/I:_i-'_:-:[.ArC'u I

,J. Ha:...-:_'.iFi<:71l'tO['...::C<,'i?:!:-:not. a I:::,r*::,I:_<..:,i't_ed::-;O[LIl:i,.:,rl,!::x.lt',l'i_i.i',(pI.:$5)

tOl",,::.'t_:_'.... UI:.L I i.zed i.l. ":3.:hal1 r_of exce.:<,,_ ..':"::_...,(.II:3A". I

Ma'.i<,k:i.n_ r,o.i.Fi,e lew:.?l, i:.-tiid:.::.:I"nape_::<,ha.llbe i.iI-id(-::_i," I

C:CII"It.t 0 .i C)I::"C I"elAItIII-:_'IlIIz)Ei:_V S. ',

I

b. L..A F_.:hal£ be les.z.; than or equal to NC 40 119.5(p 1:$4)

c:::(::;FFLc)ur, but !:-lreat.er t.har_ NC 25 C:OFt[.OUr. 11.95(p 1.)

I 2(_l.1 (ID £2'_)

I
(:t.. No arlt.Lci.p_tt.e(::] .[mpul_-:e I"toL_:.:.:e ;:_:,ha].]. (<..,x(::eed I::)ack-12C)4(p 37)

!i:!rol..tll(J I:)v ffl(::)VE:' t:.har_ ].OdB. I

I
....[:I:,;:' [) iI'l i.I'l(:l /:'_,_"(.'_t ..... b:CH.tI-ItZI I f"\/'C' [. ?::CI'l'Y:t]. !. I::)V-? L'JJ [.'h :LFI I ?(:)':; (I-) D--.'!;,.i. )

,:i.iJ to e,(:) ,:]li_A. I

C'__A_N_D_:.].:...D_AT_E:-_-K__b2ZT.Z(ZN_.S

bh:) I"1 C!-:'

REFER. NO.

.g,.R.:__Z.I_L:,.A_.b_.A_i_iUM.ET.$..!:!.N_.s

Ig o in (,

REFER. NO.

..,_,,r:_ ["::",,':!:;i.U::i ;,_}t: L:,P_!v'., <:,'_i:,:_.tl_,PG ...../::,,:e _i!t:uc]v i,._.... cor_ i:: ,':.;m c::_,.r ,::.,:;:_m/..>/_pL,!:i,

d_i3i:ir:, i l.-..i or_ c,'i: t:L,.i.,.ii, r,r_ _ im.ir_ary r,:P_u.i r_:m._i3r_ t:.





R[ -v.P 0 RT F ] RM/-<] :x..1 I)E{X!_I GN / 0 PEiZRAT IONS RE _lt.JI RE MENTS

2 C RIZW S U F>I:>O Rr

>:0,<:, s A F::E ] Y

20601 CREW SAFETY

CR()SS REFEREiINCE:_ TO RF:P F>ARAGF_,AF>H No:

Re v i sed : ........."?_./.g'...:/:tZ.!ff_:11..........

C-3(2.2) & C.-...4(2.1. 1])

REOUI REMENTS

'- ii) 1. I]_[IT]f;:#f" <TJ(:'13 C '/ (:J([-) [. E' C; I. i. i:)l"i _ffI"l CJ C O i"i t7 Y C) i I:) I: h ;:_ z i3 i" cll)l.t t;

cor_,:.t.i t:i.on:...: ,.--::ha].] l::,e I:_rovidecl..

.....i7i;;_ F::'roviche hal:)J, tab].e C:Oll(Ji.tJ.C)ll_; I::o1, t-.he c:i,"E.)!,_t f()i,

'2',i{!I cJc:!ty:.{.;; eicceE.:57J.b].6) f/om al"iywh(:.)i,c{!_ J.rl st.al-..ic)17

w.:[ t.hotlt [.z_-VA.

-03 Provide orbiter berthirlg capability for shirt
sIleew:#d c:rew rescue.

--04. A].[ fa.il.ure_i-; of _:.-7,afetycritical SSPIZ system:::

s h a ] .l b e a r, n u r, c: i. a t e d t:.o t:.hle f ]. i g h t. a r, d
(7_Ii'" C)I .tFI Ct C: i"" I.{:'!_i.

-f).'., i i::,:l::.'i:;:,__:i:'<:J _.51.IF l:"_TIC<):;.}: t,J :L l:'.l"l 1.1"1 lilO_ji.I].E#'}7 ";:hi:l ]. ] I'ioL:

(.{.:x (: _..:_",:i .Tt f <-'tiip6' r ,!!t I:.kti" _i-' () i:' ,1 !:_ <.'l_eg. C ( ]. 1. L:_; ch:'9]. I::: )

6it"lCJ i!i ].C)M t.l-#lllrL){::.:,_llTt.lbiT# i-lOL ].({{#E-c_ t;.hetri 1.(, <::Jell. C

(_{,i ch:'9"l.. I:::) .

.....Or!i, tl"i(i-!, crew _sl-),:_.]..]. t"iC)_: [:)e e×lOO:.÷;o(;] t_::) e].octr.i.cal
I::,c.,wer .].{{::;-ldS.:. {:i]t"Ol.lricJ--f':_-ll..I.ll. i:)ro[.(.{#c:t.iorl ::.:(;IiaJ.]. t::)<_

p i- o v i cl e d f O t" c; [i. i'" c: I.I i I_.i'- y o i' P O W (9 i" d i. '7; [7.I" .]. b I1 t.. }i. c)I"1

bl..12;SeE_ roi..ttJ.riel7 ac:c6>7:,sible by t:.he, f.]i.c#l_t
C: t" (-'i_W.

REFER. NO.

] 72 (17)-.--,i.

l::)l:, ;2..t.. 11)

1. :52 ( C"'4,

I:}t::) 2..1..11.2)

132 (C-'4,

rap 2.]..11.2)

I.1{72( C ---4

r-)p 2.1.11.2)

;?.. i .. i 1 .2h)

1.;72 ( C 4,

2.1.. 1.1 .2k)

CANDIDATE SOLLITIONS REFER. NO.

[J] tiiiiilil:)h<:i!);i':{; ff.;hC)l.I],:l I:)<) t::_].i:ic:E.'d o1"! ral::)[c] iT]l.ll:.c)flldilLl:._'_J _

_:l(:'l-c'( I.i.ort _Til'lCI /!711.tlT.om<{i [(:.."(11 c)f" fn_711-li.UT!t] , _:ft,::- _!tt::)t::_Y:i: .... }

prJ._]t.(!#, c:orilT.rc).[ o[: I-ii]:zardoi.i::.: C;Ol']Cl].ti.Ol'l.t\7: !7:l.ic;h I

_!]57 F_:.)_ t.oxJ.c: c:orlt.7_lll]i 1-17!lt..i.oll or" depre:.::,_::u.tr ]- .... I

za 17].orl. SF_({#c: ia i larOC:e(Ji.lr<-:_.:g: t:.::hou].d be I::>_ovJ.dect I

tot ff{{-'C:C)VE:'Fy [l'{:)fli C('IIiel'C-+J(:-)I'IC:';/ _:C:q"l(.'t.i iT..]i.c)rlt}: _:Til'tCl I

I. 7:,t ( { (7)i. {;t 1_ i. o rl c) [: };::_t I:: c? c: c)I-i (J i. [7. 1.C)t"I E-: . ]

I
0'2 I:>rOVJ_'J<! ' C[I..l_7711. .i.l"lgr<)%:_7;iC'(;li"O'->.:.:; _.;:i_'.'t.p->,_!iII;:>]]. j t'y _ Wi (J<{'l.y _l

di_.'7 I'.r J bu. tO(J !-:;y"-.;t.('i')ili':7 _!!il"i(:J E:t'Ol"_:-.'_:}}: _ h J.!L:JH c:c)lltlli()rl .... I

a[J.t.7 I::)f fl..irlc:tii-]fl bel:,wor_ri fli c) (.'l i .i ] (:{#,i{; and c::apabi, l-I

i. ty to :i.so.].al..e efffecl.ecl mc)(Jl..t.7[(!-;:,,}}:_/ai,E.Ti!Tt):£_. I

I



PAGE ':_ "_ _- - -, :'..... :O..,L}]. - RI_EQI_I]: REMI:.I.IT ....

I_ :3 li!!:_!_i:::_"l MC,(:.II..I].e _:-::h.c::,1.l.],..1 have _c(:::{i_t:g:.:._:.: t:.o _!![I"i S]S

,:: ornr..)a t. J.b ] _<<_t::,(_.,r l h i. n g pot L:..

................... ___.?2.'L.................._:.__...':.CRZT]:CAL ASoLJIflPT Z ..)NS

,.::) [1: J_: a-::-..:sLimmed tl",_:ti _:_ew sal:et.y wi.[1 l:,e

c:orlsidered ear.]'./ .:in I.he Def":i.rlJ. t..iorr and

Pre].i.mtrlary De::::,i,i_r_ ::,o t.hat the o_'der ot

,:Jes.ign pFeceden(:::e (Ref. :l.52, 0-4, Para.

2..[. ii..].) wJ.l.], be l::l.l.:[ iV .ilnp.telnerit.ed.

A .] ]. m ] ,::.:_.::.£o r_ p a y ] o _ _,t,.:, _ r, (:.i I!!;S P E w i. ] .]. b e

,]e.:!:-:J.!gn(:-_d fa.i.l-.._:{:!,l::(:-, ,:._::) th_:_t, any cat.lt..i:;l:.i.c/

I:ri::)m ,.:::pr_?.a(:lj.F_g (r.:)r(:)t:{::-,c:::t.J.l_g ::[VA c_c.::,M and E:H!..!

EE.E_ER_. .N!:.!.....



Rl.:_F'0 R l- F=CJIkMA T 3. 1. D i_S l: 7_N/0 F'I{ R A T [ 7)lq:-; R E Q t...Ii[ RE ME N l ::-_

2! CREW _i.JPPC)RT

HIEAI._I-H HA [lqTIii:NAlqI21!!{

207C).1. F'HYS ZOL(-)G I CAL CONI)I T I ()N I NG/COUN TE RHE-.ASIJ RE(S

"' ' " <=" <z,CR.),J,J IRI?-_FERIIi.:.NCETO IRI=F'PAIRAGRAPH NO:

,:;I I ,"a ,4 I -t--_:_-?V 1. _:!.7:(.9CI : - .- ... -.. )

C ( 3. ',-'_.2.4..1.1. ) ; C...-.4 ( 2. :7.!. 1.O. 2. _ )

L_.E:.!_BJ..!.._R....F.-.U_E.U_../.__. _R_F__E_:..R_-_N_!.[L-__

....Ill A c:r,i_w qui!trt_!:,rr-; for each crewmeml:>_i>r ,sha].]. t:)<_ ',2C)5(C1J.9)

I:,rovi. ded C:C)FI(JLtC Jve t.o qua L 1.t.y sJ.oep, and ',214,216, .$61,
_-:,(:::h c:_,::lu 1. i n !-a s h a ]L1 a I 1.o w a d e q u a I: e t. i me f o r I 3 _,2, t 52 ( C-- 4 .....
sJ.eep. ] 5Y,)

I
•-A;;:? ._(Equipment, facil.i tie.,..=.;, .,.£_upp.iie.5, t.ime.Zine.,s &',2OS(Ch. 1:3)

pr ocg.-..,dur e,-; s.:ha.Z.l b_, pr ov_i ded t:o '_:.;uppor t : ].C}4,206,207,

e ffec t.i ve cardi ove;,.scu.1 at, muscu t o.ske.1 _...,ta.1, and: 2(1115_-'=,21 O, 2 ]..1. ,

blood a f:du.i<J r_::.,c/.i.._:ttibut:don c:c_untermea,i_vUre..n. :1.._2(C--3--..1..1.)
Ti-,_?.:__:, .'M_a2 ..Z ir,c:..l ud_.::. ,:-,.5 a mi n.imum ph;-si ca.t I 1.32 (C---4.-5t-,)

_:...,xerc:i.:::.ve fac:.i .1 i t:.i e,..--.,, p,sss, i ve s:/:re.3.sc_r dev.i c_,.:i:,, I 132 ( [-'- I3 )
and ad_5_qua t_? f.lu.id/'d.ietary reg.imen..i:; &9,
C C:_t.II? [: ,'.P?"/U 6?& J!{?Lt .r (],.'_7 ...) "t_

.....03 :# (E,qu i ,omen t:, p.roc _,</ur(?.s an d .:.-:vc:hecYu.i .i n g :_:v/-_a.g1

t',_!i, /:.,'rc,xJc&,d t:o /_ri/-.,i;mj_:_i? t:h_il, eff_i;,c:t:£, of .:'!_r.:,,_c:c,
Mo/:/.'c,n .5'_ c:._:r_9.s:_, (SMS) o/'_ ,'ind?. v.z d_.la .l c r(i,w ....
lfl6?lllber.s. .) :6

I 3 6 0 ( I?h. ::-:)
I
I
I ( 2(3!!_ ( Ch. :3 ) ;

', .1. {-)e:l-, ',_C}_!:,, ? )7,

', 20o, 2 ?_:}:
,,
,,

-06 ÷(Ph,::_tm,::_cologic,::_l m_!:,t:ho@!i,, /TTBD] inc.lucLing
r:::'rad r(i:fs Ydt;_:, £.i on, :_ha.._ .] L:,_ii, proy../i cf_:,cf t:_:::

inc:_:_,,::_.:!!__? t:he body's t:ot:al t".._uid vo..lum_i_,,
_,.:!!q:,_ii,c:.:ia.._ d v ..ius, t: p:'i or £o :'e_v-, t:r }; £o Ear t:h '.c:
glavi /:a gi ona_/, f i _!_,..ld. ):#

, 7 _. L_../ 0 :f: ( (:k,'F_ t 6}'* ......

,T;'E'L:7 ':;LI.r_:i,. c .'9-1(2L1._ (._ b(? d_'b'f? ._ C_£_6i'd :t:CI p.r(?y..l[ (Z1',!77_

_gFf:_gC:t:.t.'V67 C.,'_?'C].II C_Wft.SZCLI.I ,:{:,K i{_I'HJ I*#LI.i:,C.LI L (:!G],f_2?._ f!? *:,:51.tl ',

c ondd t:i,:)n inq, t:a i gc'r_:,d t.:o t:h#.> indiv.i@.la..;{ , and ',
.... . /II*I/') _IIL1. ): ?.['Hg 1_.{1I_}? .'.-Tp,EV?IT. Ol? _7:C_t'..il'l(_7/ IIH.7.._I'}Ot.C_rlOII._," _

_..,_ r...,r c:.i .!i"_?. .) .# ]

I
.....0_:_'.._ ( TBD hout".:i¢ P_'r <5,:!_},' , bu .t no i: ..l_:'.........:: _ /:h,:c,n I hour "', 205 ( f,_" 18 )

da _' , .:-..;h,:_..l.l t,e a..l .l oc:,_ t:,ed for g,h ys.i o_l oq.i cell I ,...."_()<:..,.,, 1.04, '_,:.Lt--7,

:219,22F1 , 221

,,

] 2135,20:7:, 21.:!!',
', 37 _:i, 37 _::,
I
,,
,,
,,
', 20t!}i, 1 [iJ,q., .'? 1. :71}

,,

-04 -Ihe exerci.se area shall accommodate a m.i.ni.mum 1132(C-3-12)

of two (::rewmembers exerc.i.,:::Lr_g sJ.mult.al"_eou::.i:_J.y. ',
,,

/ .-,
.....O.q...... .# _uompet.i tive TBD spo:....... t.::,/games shal ..l be

d6.,veloped _in order to promote c:'e_ we.l..l

be irig. ) :¢*
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conditioning//exerci.r:.e.):_ :219,222

-0'._ ._(T/..?.Dc.-oun_:vm_,:isur_z_s for .f_'MSs_.h,::illb_ ',2O5<Ch :_i:)

provllch_)d, .:inc:.l.ud._ng TB,D autogen.ic: bilof:_,_,,:://'_,_:u::_k 1.1.()4.,2(]e,.,2¢}7,

t:t'/it..in.iFsg pro t:mco]L;, pt'o#thyli_cZ:.ic: m_-_d.i(p,:it:.ion, IZ!]..'.3.,21.6..,21..,:,
ar_d/"ot" min.][mum u_(::_rk.,{oad ...i!,ch_-..,dui_ing during ',2J:if:,238,2;:_9,

early day...-: of mis,sion.):_ 1240,241

CANDIDATE SOLUTIONS REFER. NO.

01 Private crew quarters should be provided for ',132(C-4-56)

each c:rewmember, with appropriate _-.leep ',i00,I02,128

restraints, acoustically isolated, c:ontrolla-.. ',205(Ch.O)

bl.e ]:ighting, temperature, and ventilation, ',
and a mini.mum needed hours allot.ted on the [

t-J.meline [or _._:]e_.:.,p. ',
,,

02 Provide a combinatic, n of active and pa,<:,_:tve ',205(Ch.[',E:);
devices whJ.ch provide cardiovas(.uJar ],:_ut,:ting _,104,20_::,,207,

and skeletal muscle and bone loading. 1219,220,224,
1225,226

A. ACTIVE DEVICES I

,,

(i) Equipment for exercising the cardiopulmonary ',219,220,221

system by engaging large skeletal muscle 1223,224,226

mas,-,es (aerobic exercise) as partial counter- 1229,227

measure t:.o cardi.ovascu.].ar decontionJng (CVD) I

and musc].e at.rophy; I
(a) Treadmi].l. W{.th proper bungee .1.oadi.ng can _,131(p 200

provtde c_:_rd i.__r e:.:p ] r _!_tory ,>z,lT.Jmu ]_:_t ion iin,_ I
I*c,ot...,-;t-rJk, e ]oa,::li.nqt whl,.ch can part.Ja]lv ',

u.ountetact cal.ci.um wasting by :>:,t.imu].ar.irJg the ',
skeletal system. ',

,.'.b) Bi.cyc]_.!_ erqomete_ . ProvJ.des adequate ', [31(p 2(.)0)
c:ardJorespiratory stimulation but. no skeletal ',

loading. _,

(c) Cross country skiing, simulated "vert.ical" ',

climbing exercise devices, and/or TBD exerc.i.sel
device, which utilize both upper and ].ower ',

body ske.].etal musclr_ groups, sha].], be [

provided. I
,,

(2) Equipment for placing tension stress upon ',

spec.tfJc skeletal mu_::clre group,:.!:, (an aetol:,Jc: [
exerci.':._.-:e) in or,.tu_r tc_ counter "d.isut,-:.:e ,._trophy"',

()f skelet:.a] musc:tes caused by m.i.cro-g ,>,:.:ha.l] be',
provided as part. of Healt.h Maintenance ',

Faci]it:.y (HMF). [c_otonic and i.sokJ.netJ.c exer- I

c:it:.:;e sha.].], be provided, e.g., cap,:;l,_n-Iype, ',
che,:_;t:.-expan,_;.i.on, e Kc_ ',

B. PASSIVE DEVIICE',-; I

,,
(1) LBNP (].ower body negative pressure) equipment: 122_-,

to sequest.er body fluid in the lower ext.rem ._, I
.i.t. ies as apart, i.a]. countermeasure to ftui.d I

loss and CVD shall, be provided, includir_g bot:.h',

fixed and ambulatory versLons, ',



PAGE 3 20701 I-- REOUIREMENTS

(3) "Ar,ti.-gravit:y" garments to COIJl-lt-.eri!ti]:t.. t.he

+Gz/foott_ard movernent of f:].u].d shal. 1 be pro-
v .i _:.te d.

L]4

I

', 205, 1[-}4,2C)t5,

121 (), 21. ]., 2:/2
', 21. 8

I

ffi(':-'lfllZq!._F"{: _{.:i fltl.l.J _i!]Lric'OUE:]v _ ::Z-:C] L!LS!-. "I"c: IDI'"C)VJ <JC' i}]l

_.Z;(I_I. "[ .i.I"I ':_I I:() i' ].t:,O t.!'I ,-., >' i..:,I' ( i.. "2:,::i' _!tI'] <[J L..it' C J _::t.t. i Z i!!t [. J.0 Fl ..

I!Zxurc:i>::e ,_evJ.r::e,+:.: _:::l"_out.d be i.lt_::tlT.rLlint::.'rlt(!_d {:o

,:::h.:.:,termJ Fie worP..l(::_a(.t ;!tlt(:l !/[!,-,,?raLl!.:._cI i.lil-o 1.h6_

C:C)IYIIDI.ILeF EO./'E;t.eil) ol": HMF: tT, O (.lc)wn]..].r/k.i.l-l!i-] c)_:

<.:x e r c: .:kE,e par&l]let.er,-_, J.n(::].Li(:JJ.rlg physJ.o].ogJ.c:a].
dat.a c:an be ac:comp]..ished.

I

I

I i55

CRITICAL ASSUMPTIONS

(:)

c_

c)

REFE R. N{-}I

f')

Aclequate amounts of qualJ, t,/ sleep Ls

(i<::.:,z;or_t..1.e_lt.o I::)hy_.:.:.:j.c)]o,71j.c:a.l.Ile_:-t].IL:h.
2 ;?8,23 (-)

C)

Fl.ui,:l and diel.ary i.n take i..._:

,9 E.:.'/:6H"I 1-[. i!:t I [.,:::._ pii '/'2: ]. C, .]. Og .i. C i3 J. ["1E_,i!!t.I [ l"l ; i:!t(.l@qt.L_]!t I_.{{..:,

C: a 1.0 r J. c: a r/(:1 In Ltt. r J.. e ri t:. c o n IT.e ri t i. r_ t:: h (.::_ ci .j e t a r o

rl ec: r..,,7is:;:!l _ y 1:0 r '4[) _:la y [ ] i gh [. <.1i.! y _:!t[; :i. Ol'I t.o _::.H'i_.:::U_ v.:->

:.;a i::e relT.urr_ [.o ear t.h.

202_

CarcI/i.ova':-ic:Li].ar an(:l Illi.Isrz:I..lJ.os;I/,eJ.et:e.i[ _:::(::)_.lrvl;e_....

meas, Ltred.: ,!._re necnd, sary J.l"_ 90 (Jay I:1 ].ghl:.
duratJ.on t.o ensure safe ret.urr_ t.o Earth.

2 C)5 ( C h. 1.8 ),
104 , 206 , 207

208,2].0,211,

222,22.-.,, 225

Vesl.-.i.bu].ar (SMS) cour, termeasures are

desirab].e durJ.ng t.he fi.r,sl:, weeP, of the
in ]._.::_£,i. on

"-'el _- .8 ),= ...:_ ( C;h

1.C)4,206,209

+.!:.!+OlltE_t..y I::)(.z.}o f c i!!tYcJ;i.tz)vas:c: i11. a P ] o_:t<:lJ.n g J ,:z, P ,.:z...... 2C.,FI, ;.:::_1, ;:}l ':i+
q LI t r e cJ t7.c) p r c)v .L<:le ¢:::a t (t i. o v a s c I.t]+a t c:o n <:tJ. [-..i.o n Ln g. 22 C]

:!_C) Ill _:-' t. y I:) <:' O 1: Ill I.I _..:.:;C: ] I{9 ]. C)a (21J rl g j 5:; rl EaC:E._"}:; '7: a t y t: (:)

I::) F I:-_V ({_rl [ / lit .{. rl ]. flli. Z (-z_ ] C} _:q5. o 1: ITII.I E;C: 1 le _ Ill i!]t !}; 5}::,/

IIII.I_{;C ].E? i]!tt.rc)phy ;

2] l.,21'ii_

I\IASA wJ.].l. IqO17 /attempt; t.o pr-ese.l.ect:. J.ridJ.vJ.di.la.I_:::, 27!;(.!,,:::!77

who are not sLtscep/::i.b].e., I:o SMS.

o A.I.] fur,c:t.iorr,_:, o[ HeaJth MaJ.r, ter,ar,ce F::ac.i/.it.y 1.31,].32(C--



PAGE 4 20701. - RE<IU[REMENTS

(HMF) wi.[], be ]ocaI:_i._,Jin the same ina_ t of:

[;.uI({'?_T;_ffIlIE_habit.aI::,]e :!h::_acel!!._Lat.iortrnocluI_._at

]:0 C.

4-5_, )

:t,: /in "..,'.',::<::!;'LIE" has, t,_i:,er:, de /:.i n_,d for :ii:t:udy t:,.::;. ;:.;::_nfirm of ;::,:::,,mr-.-,l_i:_t:_!_,
d_!_f:in i tion oF th i.'2-:pre.l ffm/i.nar}/ r_.?qu.i._e!n_!_n t_



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

207

CREW SUPPORT

HEALTH MAINTENANCE

20702 PHYSIOLOGICAL STATUS MONITORING

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev.i ,_:_ed: ......:i__/...2 ._4...L,:]-:b'_:!i........

C(3.2.2.4. ll) ; C-4(2.2.10.2g)

REQUIREMENTS REFER. NO.

-01 The capabilJ, ty for status monitoring shall be 1205,L04,20_:,,

provided. Funct:..i.ons shall include: 1207_215,21_::,,
Priw.ite medical conferences with ground-ba::i:ed 1234
medical personnel. I

,,
I
I

CANDIDATE SOLUTIONS REFER. NO.

GEN Physiologic status monitoring apparatu,:g for 1205,104,215,

persona.l, wear" should include unambiguou,s 1221,225

param(._t-ers such a,:_::, ECG/HR, body temperal:.ure, I132(C-4-5_!!,)

and respiration rate. Monitoring wJt:.h St,:_l:.Jon-',
mounted apparatus should include a wide array I

_:)f sophi.stJcated paramet:.ers such as syst.olJ.c/ ',

dia_:.i:;toLJ.c blood pressure, non-J.nvasive rtghl:: ',
arterJ.a.], pressure, cardia], out:put, ejec:t:.ion I

fraction, peripheral vascular integril:y, blood',
gases. PH, respJ, rat.ory pressures and f.].ows. I

,,

CRITICAL ASSUMPTIONS REFER. NO.

o Normal rangets of many phyt:._iological parameter,i:, 20S,I04,20;3,

will change in micro-g. 210,211

o Recovery time from physical work or other 215

stressful situations back to "micro-g normal"

may be different, than Earth-based recovery time
For similar stresses.

Physiologic status monikoring functions will be 232,

an integral part, of: HMF at- IOC. 132(C-4-5_i,)

o Space Station will contain a ded.i.cated state- 215

of-the-art medical dat:.a management and c::ommuni ....

cation system at: IOC
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o At. IOC, Sp_:_ce t:;taLior_ mc_y not. h_w-_ _!_ phy_:-,ic:[_:._r_ 20d,
c)rl I:)oi] _" d.

c) [_'JffC)I.II'I_'""I-C)'"I_I:.);_tC:_I a ,_!_:_!t_ I Or1 C:Olllflll..iFI ] C:i_ltiOr'l_E; Ill{!_,/ I:)_P

]{:)'.._:1:. of !;]i!_rb].e<:J.

+: An ".IG'-:.;LII!::" /'_,_.s be_Pr:, dPf.ir_.-:,d for ,.ii::t:ud_,' t:_::,' c:onfirm or <:,:::_mio..let:r.:,

d_Pf ini t.ior, of: thi.L:, prel im.inary :_Pqu.it_-_ment:.



REPORT FORMAT 3.]. DESIGN/OPERATIONS REQUIREMENTS

2

207

CREW SUPPORY

HEALTH MAINTENANCE

2070S DISEASE PREVENTION

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: ._..1..Q__;.}L.4_.Z:..!!_!.I::'L__.

C (3.2.2.4.11., pp. ) ; 0-3 (2. _-,b) ;
C-4(2.2. 10.2.g)

REQUIREMENTS REFER. NO.

-03 The station shall provide capability to

monitor the microbiological environment, in-

cluding the atmosphere, food/water system,

and waste management, system.

-LZ2 _,(Pr_:_,F.._i<:_ht pt"OC_P@.tFE:,,S .sh,:iil t:,_P im_,.Z_-_,ment:_Pd t:o',214,238,2,?y :_,

min..im:iz,P,/'el.iml:na£e _:,.{po'_:ure of flJgh£ ,:.:F_:,wS t0',240,24].

contag..iou.'s d.i.seas_i:,.'.:_.)._ _,
I
', 132 (C-4-5Z)
,,
I
I
I

-04 The station shall carry equipment/supplies as I132(C-4-50:51)

needed to disinfect its habitable volumes, ',

and assure safe storage/preservat.ion of food
and wafer, and deact:i.vation of human wast.e.

-05 Tl",_!_,,:i;l.atJon ri:,hall provide capabJlil:v to

monitor _:.tr_d remove trace cont.aminant:.s in the

atmosphere.

I

I
1132(C-4-50
I
,,
,,

-_.:Z;_':_(The st:at:ion shall provide the capability forl132,20d,,207,

bioiso_at:ion bet:ween 1i f,_ sr..:ienL.es rc::,.se,:_rc:h 1215,233
.sp_-Pc.imens (e. g., animal.r_., p.Zants) and the I

r_P._:;t of the habi table atmo_.phere.)._ I

CANDIDATE SOLUTIONS REFER. NO.

02 Space Station program should implement a 1213,214,236

preflight healt:.h stabilization program ar, a]--. I

aqou!g tc) those of Apo].lo & '.3kyl.ab. ',
,,

03 Provide microbio.].ogical detection kit inc].ud- ',132(C-4-50;

J.ng swabs, cu]t:ure media, _incubator, mic:ro- 151)
.,--.cope, and automated mJ.crobio.iogJca], debec:tion',241

insl:.rumentati.on wit.h c:apabJ, lity for deteci:-Jon ',
of spec[fic: pathogens_ ',

,,
07 Provide a L..ife Sciences Research Module who_:;e ',]:-;2(C-13)

plant., and anJ.mal hold.in,:] facilities are I

supported by a separat.e ECLSS during normal. ',
operations, and whose working space is fi].led ',
with air from the stal:.:ion ECLSS. ',
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07 Provide a means to i.sol.ate the entire I....SRM l132(C-13;C.-4-

From the r_?st:, of the statJ.on du.lrJ.rlg i_::pe(:imen 151)
I[|_1 n J. p ij .[ _._1T.]. ()I-i o _ c: o n t. t i"1g e rl c V o p e r ;]!t i?.J. o n :z:. ',

,,

07 I:'P"c-_v[(Je eql..li.pml.21"_t. ,:llqd sn.Jppl[es e.g., C;(_tlllel"llT.'_;, I

Illi3SkS, shc)weF, to prever,t, or mJ.llJ.lliJ, ze cYosE;-- I

cor_tam.[rJat.iorl between hl.lmarl & ;trlima] :_i.pec:ies. ',

CRITICAL ASSUMPTIONS

_::) A pref:li!-_ht he_:_it.h _:z,t.abi.lizat.ion program
wJ.].l be J.mp.leiner-_ I:ed.

o A life s(::J.ences pay].oad [ncludirlg liv[In_i_
research .'.-.-:_pec:ilner_,:-:: _J.] ]. be one of t.he
([Z:IJt--_t.C)ITIE'._K" (]F:COITII|I(]¢J_:] t i.()rl::].

_:_ ITr_terr_al..ior_a]_ p_:_r I :ic:J.par,t:.s will be:? ir_,: Ii.!,:ic::.cf
ir, Space '.-}t:ati.or, III]E:E:iOnS.

o Crews may overlap J.rl tJ.me.

REFER. NO.

'") ",'_'.,Co _) "':_n:- ,-)•- ........., .'J ._, ,r..40,
241,242

,-_(.)_-,,.:.(3 j ,

132(B ',:_.13)

132(C-3--_,)

:(,: An ".ISSUE" has been defined for study to confirm or complete

defin_itior, of this prE, liminar,v tEi'_2t.tit'E'mE'r'it.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW :.:;UPPORT

HEALTH MAINTENANCE

20704 ACCIDENT PREVENTION

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev :i.":÷:-:e d : ............::i_Zi{'_.Z.!i_[E._....__

0(3.2.2.4.n)

REFER. NO.

CANDIDATE SOLUTIONS REFER. NO.

GEN Work scheduling should include consi.deration I

a,:>:.:,:::.essmer, t: oF decrements in hearing or v.is:,ion ',

t.hr_.:_tshol.ds, reacti.on t:.].me, hand-eye coordLna- ',

tion & or.her sensortmot:.or performancr:_ changes ',
__vor L Lm_-,.. ',

Gl:ii.H A workload as'-!::es:!;mL:'nL program _::-.:hou£d I:.,.!:, i.mpJe..-I
mu._nt_:_d t:.o develop ob.:iectJve measur(-:_m(:::,nL.::: and ',
Lo tet:!i;t:, hypoLh_-:._:.::es as to [:.he opti.mum ',

combination or _-:.:equence of work t:.yl.:.,e'::;_
con_._;id_{-:r£ng O-g recovery time (ref. 2(:}70202).

GEN The t.-:,amemeasurement techniques used l:or

ground based workload assessment, shou.l.d be

used :[nflJ.ght. as .i.nd:[cat.ors o1: performar,ce vs. ',
mission d,.ir a t:.J.on. ',

I
I

_,244 , 245,24d, ,

124::-I , 249,250

I:;R IT: _.___________..___.I]A I..ASSUMPTIONS

None

REE.E_R..... N._%-...

•4,: An ",!._!:,'GU/::.... h,:_s brP,_:?n d_!?FinP,.# fmt .,:::t:udy t:,'::_ r4_r:,/;:tm _._'t_ 4:,?mt::_]et:_:i,

,:2'E_Ft/'_i t:J:,,::',l? t:_.f: £hi.q: p.rP i! Z//__F_,:..ity t+4!i>.'.:Tu._.r_:Pf#dv':_l::.





REPORT FORMAT 3.I DESIGN/OPERATIONS REQUIREMENTS

2

207

CREW SUPPORT

HEAL fH MAINFENANCE

20705 STRESS MANAGEMENT

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : _!Q_Z2._4/.!i._S ..........

C(3.2.2.4.11)

REQUIREMENTS REFER. NO.

....O1 C_ew shall be provided with a stable schedule 1251,252_2o:1_

_:_1: work, leisure, motor a<Livity and sleer-._. ',077,284,295

-02 ._(The g,:IZley shall be capable of providing a

baian<:ed diet. )._

-OS *(Countermeasures at'e needed for the physio-

logical c-c._nc:omitants of long-term stress. )_

-04 Adequate time shall be allocated for crew

accomp]i_:-;hment of., giver] tasks.

-07 Crewmembers shall have the opportunity for

r,.I,<;1Ul_:.lr private contact with fIamJ]y member,,::.:
and friends.

I
I 253,254,255
',260

1205(Ch.18) ;
1252,253

1270,129,282,

',283_ 2',i:4
,,

CANDIDATE SOLUTIONS

GEN Develop procedures for communicating infor-

mation to crewmember in t.he event of a

fami ].y emergency.

GEN Crewmembers should have periodic private

communication link with their flight surgeon.

Ol a. Develop mission schedule which maximally

accommodates established crew circadian

rhythms.

b. RequJ. red circadian rhythms be phased in

prior to start: of mission.

c. Provide equJpmenlT, and opportunity f:or
routine exercise.

OL Flexible scheduling shall, incorporate a
d]verL--,ification of ac:tivitie::::_: mJ.,i{{,,a<ionwork,

persor_a], work. group recreation., individual

recreation, privacy, rest, and sleep.

04 a. Design flexibility in mission schedule for

crew-initiated entension of task time, if

REFER. NO.

I
I

1284

:251 ,250, 265

,,

,,

,,
,,

,,

,,

I

,,

',265,266,267,

1268
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07

required.

b. Allow crew to partic[pate in the planning 1247,26'),277

ar,d scheduling of: ta_:,.::k<.:.: to a maximum ',

ex t.en t.
c:. E:-.tabli-!::h ,_l,d updat.r:_ da[aba,.-:::e off time ',

required fo_ t;!_sI/, accomplishment to support',
mission planning. (Refer t:.o 506) ',

,,

a. Provide periodic access to a private commu-1270,129,284
nication (audio & video) Link between crew-I
members and their families and friends. I

b. Transport: personal mail to resident crew ',

members as part of space shuttle visi. t.s. l
(Refer to 308) ',

CRITICAL ASSUMPTIONS

None

REFER. NO.

An "ISSUE" has been defined for study to confirm or complete

definit.ion of this preliminary requirement.



REPf)RT FORMAT :5 l. DE,:,IGN/OF'ERAT]:ONS REQI_III_EME:.Iq[,.,

") ......o:.. C RIZW ',:H] F:'F:'(_R I

• " LI....(. ,::, HI!![:[) I (_A I C:A RE

::'.......f)::?,0 [ D if A GN 0 S i '"D & "1-R EA T ME-N T

E, RU,::),:> " ...... ' " -"REFEF, ENL, E TO RFP PARAGRAPH No:

Re v t '::_:e d : .............L],Z :!Z &,<_i'..............

[., _ ,:>.,':......... ,:.'. 4 .1]. ) ; C- 4 ( ,._._":>":>.... J.0 ,=.'>g )

.Eg...-!U.IREME:.._NT _ REFER. NA.

"1 t

(" ,-_

.....C):5

....(.14

....U,'::.i

,:: .. :¢,( 77:,,.P L;,c<:,c_:> :7;t:,:_t:i cv:, ::-,ha ._;! prc?,,/ ,(c.',9 I .1.04,20e,, "23:.:_,

,•::,::zl:*,:_t',._:1 ,! t }; /:c:.r r ,'::;.ut: .;:nP ,.:_r:,cT',9._{>_"_5',!_v's,':y ¢!'...LG.-)'t:.:!.(..L:!:.Z!::'.::..11. :::.::2( C --4 --...!5d,
i.,":,c: _ u cJ t:r) <.;' ,--zl._: (::'f: £/:,_P irL:i_,t:r".tff_iPF_ t:,:-:ft:._ ;::.r_ _Pqui!::;' .... I !5/) , 2',i!!',::!!',,21:J5,
,'!leiV'_t:, ,! at:, 'Z.Ut:.._l::*._.1_.-:>.ti_,al'_d PharII_,::.:H.::_!Pt.It:.J C:,!_.t.'.:_v Of t:h_P ', :::;7[:)

Ghut:t:l_.P H4_,U..ica._ Kit:, p.ILz.::_" an inf..Z..ight: lab- I

OFa t:OF,v Cal:,ab..i.i..i t:),' foF FOU t:.il-_e hema £o.t ogv, I
.imrm.zno.Z og_,', c..Z.._r_.ic:a2 chem.J...:.:,i:ty, urinal y.t;_._.,._,& I

Ill.JCt"ob.lo.._Og_,', _,qu.ip_l_er_t.. for standard phy.,.sic:a.1 I

e._'a/iL._na _.:.lOn.s, ba..--J c: phy.s.J o..Zog.i c:a_Z mon..i _oFing
..iryzi_,_t'umc,F_ t:a t: .i on (t..tR,/'EKG, B P, T_tmp.) , & .somE, fot'._

o f d..i agno.:5 1.:.i_:: _ mag.J ng. ,) :#

b. At :1:0C, statior_ shall Iqavr_ c)nl:_oard

c:ai::)_b J.] J. t:.y ( e{.ll 1 I:)merl I:., f:ac: J.1.i t..i. (i9"_:-:, ::--::ki ]. ] _:<.:

l:hc_ to[.Io_ i. Fl':l:

_!_.. IV F::lu i de.:/!::::_:!_t:tle t _;i.:_:i z a I:ic:H"l
t::). I"1J.n o _ SI..lr ffJ_er Y
cI. I.oc:,!:t ] Arl(:._:::;t.t"l¢.:,f-.:j,!!_

{.z_. 13t.lrris [TY_-_,al:.ln{::17L

I:. [_,(3 rl (.__z_ t e c: c) Ill I:) i." (.-_E; g .i. i::)rl c: _!!112)_] I::)i .1.1. t:. y

g. Rl._,:.:piral:.oYy (i-)ql.l.:[plli(.zHqt. (OXyE:IeFI ,

.].ctYyr-i!:.]ogl:::ope, verl t:.J.J.atJ.ori )

h. Med.J_c:a]. IiT|ag.trlg t:.;ysL-.eln

[:"C) i'"

The st.ati.ol7 sha.ll provide ::apabilit.y for

- :L_( ' , ._r o u t:..tn e _-_n d e me r qe 7 c:y m_=.t 1 c.a.1 J::.._5___c!.._:.m_e2.f!t:.i n
c:].uding, a].l of tlqe c:apabi..l, i t.ies of.. t.he '".:_..ttt. le

H.:-_dira]. I<:i t:. p].u':i.i: ba_:si.c:: c:ardi.ac _!!ll"ld pLI.].l]v::)rla_'y

i f _:-.!5:: .II:)r.)r, r _: c:_:_i-7;!_t::).i. ]. i. 1.':/'.

A C:Oliliot'"lelTC, .... ' _ ,:r...:,.]._l. m(.:_:d:i_ci_], chec:k]..i.,::;t _:.-:,lTal]. b<:,
I::)rov i.d{:.:_c! i.nc:].Lu::ti.r_!:a cJj./_lg 7C):'_.: [1 iC:/t'.l'"((_vil..lllel"l t:. l:or

r o I.[ 1..i rl l-:!.) _t 171:1 (.:::_I]1l.--?i" !i.i (i.::_17c: y c: i::}rl cJ .J..L. J. c) 17_z.:.

A l::)_t_::,J.c: (:h::H7I..,_l! cJi._Iclqc)_:3[:.i.C: &. tT.i"(i:.H!_tlTIT](Z.H"IIL.

_: ,!:_I::_,_tI::)J. ]. i. t.."/ _:.:.:_I"li!:.t.I ] I::)era r o v .i.(:1.::_cl.

_._:n i mum /ned.i c.a. l .:!!,k.i i ..l.s. ):_':

I
I
I

] I.C)Zl., '" " , ,:.l.)7,

[ 2:i_:'), 290
I
', .57 l , :.::;7',?
I
I
I
,,
I
I
I
I
] ]. (1)4,206,2:i_l:_l,

Ii ,% " _2,.'..L)o, 3"7 O,
•-r,. _-)I t .__,:_( C- a,..-56,

I 57 )
I
,,

',13 2 ( c:-....:3--..-1.1 )
I 772

I

I1.04,3:7 1., :!:,:-':.i!

I
I 29 1 , 2 92
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CANDIDATE SOLUTIONS REFER. NO.

GI:F:NAll.ow over.-t:he..-CoL_nLer and previou,:;.[y pre- I°3::-_,24 L
_::cribed medJc:ation_::, ir, c:rewmember,:: in,Jividua] I

i.rlventc:_rior_: (wardro_m vLz HMF).. ',

(!l Provtdc.:_ the requLred dJagno<,t, ic capabi.]LLy, 110._,2,52,

lncorporat:.j.ng staL:.e-of-t:.he-art:, aut:omat.ed _,]32(C--...4-.55,

c:]inica], chemi,=.:Lry Lnstrumentat.ion, automated I,.56)
mic robiolog.i.ca 1 detect.ion/identification/ ',

quant.ificatLon instrument.s, wLre.].ess physio-.-- ',
1.og.ical monitoring _-:,y,.--_.:t.ems, and TBD medical I

imaging system. I

OZ Perform anaJysis t:o identify poGs.i.b[e medical ',

emergency and cal:a,..:troph.J.c scenari.r)s whi_::h arel

.Judged to require an STS rescue mi,::.:sLon. I

I

hi. Perform _!lnal'/,-:.:i.-:..: ,_f l:,rol:,abi!_t:ie,;:_: _::,f dit:;_-.,-,::,_/ I
i.njury ba_:.-::ed on _:rew ':!!-:.Lze, age, se×, a:!-;:.:_;i.c_ned I

m:J.r:si.on operation,:, v-c: adverse con_:_<equenct.L.:; oi:l

nc:nt:.reaLment vs. cc_,_:..t of prov:iding addJ. tiona.Ll
I:.reaLment capabi].i, ty. I

I

02 Provide the required treatment capability in a1373,104,132
dedicated area of the initial module with

provisions for growth in pharmac:eutical

.inventory, and prov_si.on For .iso].atJ.ng the
atca from other crew activ.i, ties, an,] ster].]-
J zing ].t.

04

Provide a fJ×ed m,._]ttpurpo'T;e app]Iir:atLon,£.:
cor_::ole in the HMI. --_rea..

I

I
I

I
I

I

121.4,2_-]P],]04,

I £::;2

I

Provide dental capability similar to Skyi.ab atllO4,214

It,C; .::lugmn.nted t:al:.,abi]ity wit.h a dental re- I

_.::.tratnt "::_y"!:,tem, more extensive equipment and ',
,::-upplies, and one crewmernber given addJt_.ona] ',

dental tratnJ.ng fnr c]rowt.h station. ',

CRITICAL ASSUMPTIONS

0 Each crew will have at least two crewmembers

trained as a paramedic/EMT.

0 All crewmember_:-.: will be traLned Jn ba,:_.:J_"

routine medi.ca] caps-:, ("f:.:irs:t. aid").

C) A physicJ.an on Earth will be on call 2,:._
hr/day for emergency non."-:u[tatic_n.

REFER. NO.

104,206,291

241

:# An ".T3:-.,'L/E" ha..::; beL,n ct_PYin_Pd #;?r study /_::, L'onl"iFm r:_t compl_:,t:_:i,
<:ir_'finitior_ of £hi.s #_t_'l.im.:inary reclLL.irem_-.nt:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

208 MED I:CAL CARE

20F_04 MEDICAL RECORDS, COMM, & INFO MGMT

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev ised : ._.....:2Z._._./..J_!.____

C(3.2.2.4.x,II; 3.2.2.5) ;

C-4(2.2.10.2.g)

..........................REQUIREMENTS REFER. NO.

-02 :_,(.4s_i_,para£_ Medical DBMS sha..I.Ibe prov_ided I].32(C-4-55)

to mana,.Te hea..i' t:h inFc,rma£:i, orJ (med.ic:al fee:erda!.,, 12';_4(p 20-
tr_,nd analy.s.is, healt:h maint_:,nance and hie- 121;86-87;14/-
medical research scheduling a._,sist..ance, and 1.148)2'#3
medical checbli.st.s.):_ ',(p 5-23 to

15-44)
I

-03 There shall be a private medical communication_,104,206,207
link to the ground for routine, emergency,
and/or other medical consultation including
voice, video and data.

-0_, Routine data input and retrieval shall be
minima].]y ]ntrusive on crewmember,:_:.:_T:c:hedule
and att_.._r_ ti on.

-07 Medical data shai[l be protected against loss

by system mall"unction or failure.

-08 MDBMS mu_-:t accomodate pre-mission medical
records on r:rewmembers as well as relevar, t
data collected during the missi.on.

-I0 MDBMS/IDMS boundaries ,:.-T..houldbe invisible to
users to minimize trair, ing requirements and

probability of error.

-ll Security provi <i ,,":< .::-:ha]. ]. permit data access
onJ'f by authoriz,.::_d u,:--e,rs.

I
I
I
I
1294

I
,,

',2'94
,,

I
1232

,,

I
,,

1293
,,

I
,,

',2q_3 (p 5-70)

CANDIDATE SOLUTIONS

GEN [he same relational DBMS and compatible data

should be employed in all systems..

o2 Provide standard pre-defined information
retrieval requests keyed to rouLine require-

ments and high-probab[lit'/ medical
emergencies.

REFER. NO.

1293(p 5-71)
I
I

I
I

1

I
,,



PAISE 2 208C)4 .... REI_IUI[ REMENTS

0:3

r)_:,

(:)6

0 7

1.0

[],

I=;rovJ.de for ro,._t.ine down].oadi.r_!:] off (JaLa to

,TSC MDMS.

F' _ (:iv _ (JE: ffl<_lx .i. Illl.lif} (Jc'"3 _'_:.'(? C)1= ,_l..t t[._-;lfl;il t..l, orl o 1: :1.lql:)U [E;

'v.i;_ r_)l-i-.l/.._:i.,vl:)ojLI.-(.t ] rJl::,u[, ct(-:.:,vJ.c:E._,:_:_etl"l(J J.l"ltE_l, t:,}:lcc:,t.::
w 4. tsh ]..rl% _-Fl.tifiii(,Fi t_.i!t [Li.( q'l .

MDBMS and IDMS sqhou]Ld u.,:se same query language

data i.nput and updat-e processors and DBMS.

System and r_,tor_:_ge me(JJ.a must be spat:e--

hardened (rad.tati.orl, Y:_Noc:P, 8, vibrat:.iort, addi.-

t. iona[ coo]..[ng).

Relevant duta fiel.cJ,::, stored orl the IDMS

(_{__ g. , F. F_..:,W _::_:che(.tLi] c:,, elqvJ ronnler_ [.a.] inc)r_ J.--.

l:or].ng '-_'.:hou].,:iI::,::,acc ce_:s_::-_.il::,].eby the HI)limb11;.

bll.I L I:. {1:>]_.!-_ ]._-"v_i!:'.[_.:-: c) t: u ,::.;<-,r _:_(::cF:,:::::-: to di:t£_:, ,::hc:,_.l[d

1::,_.:, def:ined an,.1 ,:.:,r_l=ot (:F.x] through t..h,..._ u_.:::_-_ of

I:,a,:..:swr:)rds, voit:::_._ rc_::oqr_ t t:i.on (Jr:_vl.(:::¢_E;, c:_tc .

238,241

CRITICAL ASSUMPTIONS

O Regardless of ].eve]. of sophistication of

Jr,f].ight med.ic:al capabilit,/, grour_d _:.:upport

]_(:)V recc)rdE, ar_E_[y':si::_, & exp_)rt C:OF_'_LI.[t_IT. 1C)I_

WJl. I. be ava.:[].able dLlrJ.lqg a mi'.:.:.:5:Lorl.

REFER. NO.

/_3-:, ,, r-<7,:;t fl: " h,-.:_', __( ._?[i _,7'#:'f i 13,':ixJ /:_::0" ':!/: .!(_)..' t,<;' ,!: L:;'/?f ,"t._n ,:::;.,- c ,-;]#r.) 1 _il,17_i?
_J,"f i/')¢" t:i o/s _::,'f: t:,;.,i :!: /:.'r _-'../im./[._,.lt ),' r,,i_qu t. r,,?m_./:,, t ..



RE PORT FORMAT 3. I DES IGN/OPE RAT IONI::;REQUI REMFNT S

2 CREW SUPPORT

2 0 8 M li!:D I C AL. C A RE

,:.0,...,O,_ GROWTH

CROSS REFERENI"E TO RFP PARAGRAPH Iqo:

Re v ±s e d : ..........::2.ZS£:._Z.!i__b...........

C(3.2.2.4.11) ;C-4(2.2. ].O.2.G)

REQU I REMENTS REFER. NO.

.....01 # (Di ,:._gno.s t: i 4:. and t:r_Pa t:m(i,n t: c:,::lF,',.:._b.i ..i i t: 1.." .sh,.:.:_.i1 be I 1.04, :.:' It: , 207

t l?I.t m.l(;Tm_Pn t:_',,:;' ,'::L':i: t:he _::t_Pt_ '!!,.i .z_!? .i/ict,9,..Tzz-::e.,.ii:_ k_t: t:h ]
d:?:,,::_n g..i n g m.i .s.s .ion _::t"l a t,::__: t: _ii,t .i .,..:£i _::._%/'<Ju F a t: .i on// l

I

l

I

CANDIDATE SOLUTIONS

None I

REFER. NO.

CRITICAL AHSUMPTIONS

No rt ei,

REFER. Nc].

An "Tb'SUE" ha..'...-,been d_Pf..in_?d for ._,t:u<.fy t:,? conf..irm or cr.:wtp..1,et:e

def.in.i £..i o17 of" th.i.,.s" pre.i..iml:nar,v t"equit"emePn £.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

209 RECREATION

20901 TYPES

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev.i_-:ed : __.LQZ._.:.-L..4:.Z!-!.E__

C-4(2.2.10.2. F)

REQUIREMENTS

--01Provi-_.:ion shall I::>e made for varied rec:rea-.
[.ion,::_l ac t..i.vJ.LJes.

REFER. NO.

I l.::,]. (p ].51,73
1128(p ?2)
12'.i_r-, (p 9,

141,4:3) ,298
l(p 26,45)

1130(p 64)

', 295 (p 64,
165,ii3)
1129(p 52,53)
1297(p 17)

CANDIDATE SOLUTIONS REFER. NO.

GEN Provide the kind of mu,._.:ic each crewmember

de_:::,i.res (private and pub].ic ].J.,i.:tenJ.ng).

GEN Provide game materials and provisions for

parties.

GEN Provide movies, books, music (passive).

Provide computers, cameras (active).

Provide for indJ.vidually selected projects.

01

I 1,:-;1( p 73)
I
I
1129(p 52)
1131. (p 151)

I
l131(p 73,

', ].sl)
I t29(p 52,
',5:3)
', 128 (p 92)
1130(p 154-
I ]5_,)
12'7_5
,,

Provide ability for writing, drawing, music l].31(p 151,

(listening, singing, playing), t.wo-way trans- ',73)

missions (families, friends, news, concert.,:-,) I129(p 52,
computer u,:i-::e (game,:.:.:_ word proces,:-:J.no_ sc.i.ence) I_::;:7)

picture.-takir, g abi. l:i. ty, hobbies, reading, 1130(p ;1.$4_

off-duLy <÷:.cience exper.:i.mentJ.ng, video wat:.chJng',.1S)
eU,.tc a t.iona 1. programs. 1295,

',(p 1o_:i,-.1.i.4 )
I
,,



PAGE 2 20901 - REQIJIREMEN]-S

CRITICAL ASSUMPTIONS

o Tl-iere w.L11 be adequate FOOITI t.c) .'Bt.orEP _3ct'iv.i.t'/

eqI..ll.IDlllel"it. _:IrIc_ lll_!tI:_:-'t i _!!t].t-:_,.

o some act../vLt.i._{_-, wi.] I L:,.:{.)_.-:p_-..-_ci_:_l].'/ ,:le_z:i.,i_r,ed

f:(:ir f:,pace COlnclJ t. i ()F_<{.

o Time will be allowed for re(::reation.

o There will be adequate vc)ll..lllle arid _LSp61c:e l_C)_"

ac t..i v i t i es.

REFER. NO.

Af', "ISSUE" has. been d4:i,fir_-:,d for _:tt.ld_," t:c 4::onfirm ,,.::_r comp.iet:_,
d_fin.i ti on of th.i '._ pr__,Z .Lm.inary tequiremen t.



RE F'0 R 'F F"0 RMA T 13..1. D li!:_'31GN/0 P F.R A T I 0 I\1_-; R E QtJ I RIEME N T S

' "_ C:" "'_ ', " "'_ ....._:. CRI.EW .._.JF !', _1"_.I

2 C1'9 RlieC I:':IEA 1"']: ibt"I

20'!i) !32 I:::A C I L Y T I E S

CI'd.L+..+ REI:IERENCE TO RFP PARAGRAPH Nc,:

,: ,-_, (::, t ,Z3 I::Re v i. ::i_e d : .............:__,/.._,:._2Z..I,,.:2.............

C-4 "'' 2. 2(,:... i0. .f)

R__E.q.U.L_R...E;U_,E_N_T__ REFER. NO.

...._::_2 TI, _..:.,r e _:-:::h _ I I i::,_:-_ I::)r _:,v i, :: i _::)n 1:(::) t ,:.-1i. ,: ,1, ] !:_::[ (_i-_ll{. q ':i]

[ _.::, ITtl.tE: .:{.(:: .

....13; Ih{..:., _::i%:)abi. ]. i i:.y ror _.r-JdJvi.du :!t] 1. J.,:-:-_terl l.r_!_ to
mLt,.:-:+i. {:: s h a .1.]. b e r:>r o v i d_.::.+<:t.

bb71' '!-, ![!::7 d,q-

I
I 2'9 S ( p ,"i,4
,,
I

---I-15 Tl"_ere shall be ar, area where crewmember_}; 1295(p 150)

C:;-Ir'l C:,'IVF'y orl prJ.vat.e c:or,ver'_--;at:.J.ont-; wJ. th family l

and frierJds or, the grouted, and each other. ',

....(7]_, I...e i 9.u r e a c t:.:i.v :i. t:.i. e,:.:_ ,::-.:ha t [ n o 1:. be _:::o r, 1":J.n ecl ', 29 e_:,( p !59 )
t..(::) one spec::J.f:"ic: space. ',

,,

....07 _'l'The_ c.a,.oat_i Zil:y ._!_ha._l t:,_i:, F.._rov.idod M:_Pr_::_ t:h;:_ I:"-.:44

_'i?!':_1 / )'"#P d:'K _>t,_" ,. ,f.r._ fB_i:'_P I': ,-:1.'[: ,.::f .!?t _ _".4;:P _::;'/" i/'Y '.!.lll_:f / _ ,,_t _

'_'._",':_,'.G;t. ,._t [./?,? .:::, un_!: {: tlm_:_ ,:_//<J #_,::_t[: t:E_,o,.t [:4:i:' ,':y:_

'-C,',S' _ ( 17_o c.z._p,:_b i ._ i t: }; For ..in<J.i v i du,:!_ 1 .i .z4_,<2

,:_c. t: v i t: i _F:,_:., .i. _i_,.. , r E._a<#.t:n _7, _t" J t:.i n _7, mu.s..i c:
.:_:h,::_.l 1 l:,o prov..i ded. ,) :e

..-FI'9..... l-he c:apabi.[ity f:or di.tect lear th & opdc.._:'........ '
(::)l::)_i-;_:!-_t'Vi_l:..J.C:)l"_ f:Fom d.i.fi%_rer, t. areas ,:.-:_ha]]. be

p r o v i. (JG,d.

--I 0 .e (An ar_..:-,,::_ .shai .l bo provi dod for pri va t:4P an<#//
of _:.;'.;._:::_.li:,v,': _:i,uai o%"._ J._, t:F...wi n_7 t:o v:i <#e:,o ,:-_nc/

,::._;.I <:/i[ _:::_ :t, :__:>:p !!..) #

I
I
I
:344

I
I
I
ll.3t(p 1.51
I
I
I
1344

I
I

CANDIDATE "l (- o,3.)LI.JTI..)No

Gliii:lq D_:m::.iL-]t'_ [: _ ac:c::ommo,:l_!_ { ,::.:., _.::.:uc::h a(:: [: J v.{ t:.i_::,,z{ ;t':+: :

i.,.1,_ i 1". i I'I(L:I _ (:::C)llll::)i.[ L(:-:'I" _ t ,J ","'l, _!!i'_,' [l",;:!ll"lE:lfl..LEqE_.:i.c)rl:E_

I"1(? I' ]: [') i!!t [. ]. t::: _ C: i!_tIIll? t" 0._::-:;.

(::iliii:l,.I t::)rov:i.d_.::_ _i_11"1_[Ii."EN3. f:Or group .].._,._::-:;l:.¢.:Pr_i.r_gt.o tlll..b:-;.].C
(C:.:'..g., t:.he wardroom).

REFER. NO.

[ 1::_1 I::, 1.51

[:J:::{) I::, 1SS
I
I
1295 p _,4.)
I
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CRITICAL_, ASSUMPTIONS

C)

_.'_:1LIJ I::_IT}_::._I"1I: _:!lI'1c::J _::.,IJ [:',I::)] j _:_t:_ .

l,gi!!tt _:tt'OOJll fOP Illl,{_:::.J C: , _.:_C!L[ J I"IC], (_li!!tJllt::'t_:_; l:]t _ 'v'i:t I"C._

qLl.-i}" t.E:'t" !_:: for ]. 1._.:-:;l:_{{H"i.Ll'l!g t.O l;il..t':_ i. _:::, tg ]. (.:#E:,r.:)1 r _]_1) .

REFER. NO.

:_': An "..T.SSUE" has b_iP_,n <.fE.._f._r',E<_ f,cr ,.:-..'t.:udy t:o conf.f.tm or _::,:'mp..):et:e

<:7'_-_,f _:n..i t: .i or/ o f l.:h .i .'._" pt'r_:_ 1 .i m.i r_ar y tE_qui rPm_Pn t:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPOR I

2!0'::_ RECREA FION

20903 EQUIPMENT

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i,:-::ed : __ 2L:.?._.Z!I_!._....._

C-4(2.2.10.2. f)

REQUIREMENTS REFER. NO.

-Oril Ih{.:, c:,!:,pal::)LL.J_ty r:shall be provJ.ded to accom-

modat.e cr_!_w preference ofF--.-.the..--,!:l-le].f: persor, a].
recreation equ i.pmen t ..

-09 Equipmen t shall be provided with the

capability to receive ground transmission of

',344, lSLi

,,
,,

1344,155

,,
first-run movies, educational training, music,l

news, TV show..s, specials, etc. ',

CANDIDATE SOLUTIONS REFER. NO.

GEN Design to accommodate _;uch thing_.z, as: l12'?(p 52-53)
book_::.:, video record,:._r, video ca,::-.:,::.:,etl:.e_:, l].::;l(p 15].)

comput_:_r, computer ,:!;oftware, two-way c:ommuni.- I1.28(p '-i_2)

cation _::.::ygl..eln, writ:.Jr,!k:l ut.ensi.].s, catF:,sel::te l].:.:;O(p ]54-
recorder, music cassettes, l:,ab].e games, dark- ',15_,)
roorn apparatus, cameras, F;J.]Ill, g[.i-:!-)t"eo sound ',2'ii_5

sy,.-:.:t:.em, dr,_wi.ng supplies and mat.er:i,:_ls, I (p 106-1.1.4)
sports equi.pment.. (nerf ba.].].s, etc.) ',

CRITICAL ASSUMPTIONS

o

o

o

REFER.

There will be adequate room to store equipment.

Some equipment will be specially designed for
,:-:.:pa c:e. conditions,

E:qui.pment.. will meet space qua.l, iF:J.cat:.ion specJ .....
fical-.ions and standards.

NO.

:]" An ".ZSGLE:" h_:is b_ii:._Pn d,f_#.in,!:,d for st:udy t:o _::,?nf:.irm ot cc_mp]et:_.P
d,,:_,¢:_init:..ion oF Lh.i.t::- /.:_t_r_i.im.inaty r_:.:,qu.i.t_em_!:,n_-:.





IREP O RT F O RM A T :._. 1. D I{ S I[ GN./O PI{ R A T :![O FI',..3 R E QU I[ RI:-ME_N FS

2 C I::GiW ,:_t...F F-U R7

L?!ili'_J R E C R E A T i.T_ill:,N

2 0 9 0 4 SU P P 0 R T

CROSS REFERE:NCE TO RFF ) PARAGRAPH Igo:

,;) / ,")c" / ,",r--Rli!_v i. ":-;I_:_(:J: ..............: .Z_;::._.:._....'_!._?...........

C- 4 ( 2.2..1. 0.2. f )

Eg.c..!.U.:_.B,EMg.N_.!._._.

.....I:):_ [hc-_ (:::_!:tl:)_:_l::Ji. 1.i. |:.'./ LO k"(.:.)c(:._i.v_-!:,!_lFOt.trid Lt_!!tFl'!...-:lll[..:_:;i(:)r_
i:) [ I::' i t _:: [,' "- P l.t rl M{::)V { ,:"::, r.?c:l+.t{:::a t -i o n a LI t t +i!t :{ I'+ J I"l 'i-].

lIIl.lt ,. { _: FI, '!.:'.} :., T'V _{:h [:)lA_.g , b:;rz)E!'H::: ]._!]1 ]. _Z'::__ E_+t.C . , _:/:1"I _!!t i, ].

l:)d-:, I:)r ov .i.dod.

REFER. NO.

CANDIDATE SOLUTIONS

N (::)r_e l

REFER. NO.

NC) rli)

REFE- R. NO.

:¢ Ar_ " [,%:!!;'Ut[:i.... h_:_.:!i, b_!i,_!?n (.-/_Pf..i n_i?d for .S t:u<Jy t:o c.or:_ f..z t'/l_ of c:d:;/l_p..i:_:;,t:_P

defin.i t.ion of _h.i.:-; pte..l..im..inary requ.ir_-_,m_-v-_ t:.





") ......... <2,REi:P OR 7 F 0 R11A T 5. I. D Ei:S I GI'4/ O P E RAT I O N S RE QU I R E:ME N I ,.:>

2 Ill',Rlii"LJ '.!;I..IP P O R]

:20'.;' Rli<<:Rli!ilA T I ON

2 -_9 7._- PL_A I',II',II N (3

-_ "_:, " C_ C"(..,I,1:....._..5Rliii:FE:F:_ECItC;E_:TO RFP F>ARAGF:,IAF>H No:

I:,:_._v ;. ':_:.:_:_-:d : .........::._.Z_::_].!.,:.!./'..::i!._:._:!.............

C-4,"2.2.10.2.. F)

r__E<!LL]:_I__g_E NZ,.,t. REFER. No-).

..... . " . "j. " ,' ' ' 1• ,_-._:._ .r ..,..t. t:..,'. ,! >'.i, .!H':_C] _._,.._(. A'......._.l/:-_ ::..., _"

•t,'.::;' /: ( .;r?:_.-_ (::_r.._.::i_"_i.i':._:t:)/ :(<;K ._r_Eo_por_.:-i£..tor_ of /:,_i:'_

,::__:t:2 vi t:i _iP._ii_<::l'_boatd at'/ ad t: .i v,tP :-;t:a t.Z01"_ &::/':,a.._.]
b_..!' l:_rovi ded. ):_

....Or<-,_ -* (An _.._._=.--,"-"',,-- t 0--'._" tor,P , p.ropP.-;F.] }; __,::_b4::," .t'4Pd .!._),'._ tP/#

I ].2_!i!',, ].:::.{0
I

I

I

I 12 H, 150
for t_i,c: r _Pa t.i on Equ.i prtien l: .t:,h a._ _ be pt'ov.i d_Pd an d I
in c:oncordar_E e _i/:h t:h4P ,.q.er.,eral ...££owage I
_:<_y.ii;'t:,'_:_,m.,) :f," (.*',_Pf,,:-i,r t:o .._;Ec.t: i on ._,'Sff-_;') I

C_&_N._D_]-_D___T..F_._ILr_L_._LLTZg.EL_&

iid::l..l i I_t:i, c }. el,4 _:_:l"_,:L[ [ I::),_r {: ].C i. l::>aL.e i r_ i:_]. _trl rl J.rng ,!tr__J
I:-:>P"O V ]. <J ]. rl '::-]. f: 0 t Y C:'C: t E-)E.It..'i. C)rl ;!![ ] _!tC: t. i ',_ .J.t.J. E:,'..:.,..

R_EE_E_R.__NCL=

CRITICAL ASSUMPTIONS

N (:3r i t.?

REFER. NO.

_:/_::,F i n i/; i or:, o f: t:h i .,.:-:;pr,P l _m i n a r ]; r 4i:,qu.i .*"4pm4.:v-:,t:.





RI:ii:P0 R T F t]R MA T 1 r) E s I GN/0 P E R A[ I 0 N S RIf.:.-i::llJ]: I_I::MI. N I ,:,

!:::;i::,>l!ii:W i!;11Pp,: RT

F:'E:R',:DO1'.1A1.... t4 Y"G I 1!EIq17-

,:...1.E I.} .1. B()DY WASTE MAIqAGEMEENT

-, -_(-) c, ¢-, •..,_..:,o RI!-FL:!:.REIq<'IE 1c} RFI:' PAIRAGRAPH I\to:

Rev i '.:'i-:_-:_<:J: '::: :-.....................!.,./...,,&!Z_;z_...,!............

C-4 (2.2. ].0.2. i)

_R..tT:.!{t!,,.!..7;;._R.g_M.E_N._7-..:71 B_.E.E..._R........N..!?_.....

i] l I::)r i '..,'.:::l1:{:!, COml/iO_:tc:;-:,/'t.ll 11"1_7l ]. I::i::)fTll::);71_ I:ffi_i,l't l:: ,Ttlicj

P;::l_:i {il:.:iv.:'_:::: '::::l"l;Tt] ]. I"IO[ c(:)rlLtT!illl:Llld:]tl:(-:-? !get.l.J. ey, HHt:::

,7_il_] _:J iri i.rlg i!!iKK-:;:.i . (:i;l::)l"l 17.i[71llfl] 1"I_7_1I: .:LC;)I"i %l-ia.[ ]. ].ric ].i.ich:,

I:)i..tt I'i,-:)i I:)_:::_ I.:{.IllJ I'.(...-)_:t [.c) (:)ct(::)K 1711"i(:l I"lC):i.L-;(q?.

.. #.-, : . .
-0.; ;_ ._ _ L.OI_TIfl<_dE:>,," LH"IFJ,:ff.] c.:ofrllDat tm,_.l s t. .,._ha.] .] be ...g._ zE, d

t:o a(::c.ommodate donr_.ing,,/doff._ng and tE?ml:,orar_,"
.,stowa g_P o f- c:.] o th irs g. ,) ._

/ ) .... i ., /-OL7 ._(Ur.in{f_I. c:<:'mp,-irtmeFs t {.';_,,,:ind h_:frxclt_,':i.shp.r{..._)

.'.!!,h,:-i.11 be r.:,rov..idPd fr..:_r_::>_,chmodu1.E?. ,)._

--(]4 PKOViE.;:i. OFI_.-; 5ha].]. be machi::, for _::.:n[er::l:.iw.:i# I:_o,::ly

c:::] eal"_ :i rn(} a l:ler _.tr :{ nal:ior_/<._r,f:ec<itt.i.c::)ri ..

i ?: I:>P i::)v L:::: i. [:: I"1 : !{:11 _7!i.]. 1 I:)c. fll_!]t CJd) I:c) _ c I::)ll I. [ I"1(:]E:,I'I c 't

(': i::)I ] li-:#f::t i I::)l'l aFI d CJ { F!.tDiZ)Eq!!t 1. C) 'f' body W771_:-7_:.E.).

-O/ Bodty Wit_.i;.;te Co].].e(:::t.iorl arnd fllarl_:_!7]E#fner-il:. ::;7_:;tE_II/

%lia].]. I:)e (:lE, E; Ti.C] l'i E:,(] t.o pKE-:v6)r/[. [.i-II£. • ret.l.trr/ ¢::)i::

i:7)d o P- _7;, p a t I:: ]_ i:: i..t ]. a t e _:R, I:::li o t. i c c: o n t. a ill L PI i_l i:.. I:-._%, I] r

1:.[::) x J c _{:.tIl 17.E; t. i::) 17.h E: ,S p a (: e ',!!;t a t i o rn f-:#rl v J t i::)Pl rill E-?I"1 IC.

-[:] :: Body wa,s te marl agemeri t '::,y _..q.t.em :sh i!l ]. [ bt9

I 1 ;.:2 ( i:; .,::_ " 57)
I
l
l
I
1152 (c-4--57)
l
l
l
I 153(p ::-'?)
l
I
1 ...>,, ( C- 4 -' 5 7 )

',
,,
', 16';_( r-:> 17 t;:))
I
I
I 1 ..._:"<:.''(.C--4- 5 7' )
,,
,,
,,
,,
',128(p 40)

designed to prevent the c:orltamir, atiora of crew 12'9'.:)(p 8)
with fe(::esg arid urirle during u_ge. I

I
....1.(] Wa,.:ste fll;!_l-i_gefn_7#nl:, facJ..].ittc.:_s ':;ha.l.]. acc:ommociat.e IISS

::::i:l fE-'ll_7:tvE'rt/crew !iTIb i:)l_J{.tl r e,_ui remen t_::::_ ',

I

.....1 ] [)e_:_<_ign _:_ha .I1 acc c::mlmodate c c)ntam in a t J.or, man a go.;,--',L 55

men [-. ;_i'u(.t c ]. eal"l i n !17 r eqc._ i. r emerl l...'_i.. ',

f;:.'6..N!.)...$.D..A.T L<7_@.LLI.L! (2__<,-."_> REFER. NO.

04 Provi.ch:i# dr v/wc.::, t w Ll:::,e':_:; ;_n<] l-..L,:-i:;,.:i.:,.u::#(<,7;1-S I 1 L2 ( p 3,4,

'IE#(:: I"i ri o ]. o(.]y ) _,5 ) .1.50 ( p 4 3 )

I
04 l:'rov:i.cJe hi.:ll"lC'l--14_Tlt:::h_,.n![7 _.!.;.ti!_l:i..c)n il-i ea(:::lq c(:)mmo(:le/ I133(p 17_1'77)

I.I t i. ri ;9. J. (:::I:illlpa t" t'.fll6?r/t. I
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I

05 I_rovide c:ollecti.on bags for the c:c-intir, gerlc:y l].e,'?(p 170
CO].],[_cZ:Lj. OI] OF body w,-_+:-te, z

t]5 I::'r-ov].de c:ornt.i.r_gency IneE_l"lt-Z_ (Vi_ICI.IUm detz.-]ii.(::c£irzILJ. Ol-l_ l]._,'i;)(rz) :L67
'!!]Ix.,/ L.ab [ec:hr-lo]c)g:/) For s.:LabJj, izat.ior, and I:11_1][)

r_:lz.orElge oF cn].].(eclTed body w_-_E,t.e. I

CRITICAL ASSUMPTIONS REFER. NO.

N C) FJ e

_': ,¢r_ "ISSU[:!" has been def.:ined for .,_:..t:ud_,, t:;::, confi, rm or c:om_L_ete
de #i n..i £.i on o f l:h i ._ p," F..,t .im i n a, y r equ i , emc,n t:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

210

CREW SUPPORT

PERSONAL HYGIENE

21002 WHOLE-BODY CLEANING

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.2.i)

REQUIREMENTS REFER. NO.

-Of Whole-bc)dy shower with ti"Jc:_ following

c:haract.eristic:s ,:ii,l,al], be provided:

o Method t.o r-emove exces,:._ water from body
and stal ].,

o Heated stall and dressing area,
o :_(Means t.o cont:rol wat.er t.emperature)._

o :_ (Means to con tro.i water fl ow,/b.-_age) :_,
o Method to collect/separate and recycle

air" and water,

o Prew_ntion of electric shock to the crew,

o .#(Mean..s to prewPot CO;:? build up i:o a TBD
level. )._

•'02 Privacy shall be provided for whole body
C ].ean J.rl(_.

-OG :_(A me,:_ns f_:'r final body drying7 aFt_r

showering.7 ._i,hall be pr_?vide,d. ):_"

--04 Provide For whole-body showering within each
HAB module.

-05 Contingency whole-body cleaning shall be

provided.

I
I
I ]..::;1 (p 52)
I
1132 (C-4-57),
I i32(C-4-57)
1301

1132 (C-4-57)

I

1132 (C-4-45,

14e,)
1132 (C-.4-57)

I
1132(C-4-57)
I
I
1126(p 52)
I
I
I 1:.-;3 (p d,O,

I
1103(p 10.

11_,)
I

-07 :_'(TBD wat:er volume shall be provided t.o allow l103(p i0.

for a shower for each c:rewmember every TBD ',16)

days. ) ,_ I
I

-08 Provide hygiene quality water for whole-.body I i33(p 4.77)
cleaning. I

CANDIDATE SOLUTIONS

01 Provide air flow to help remove excess water

from body and shower :_:_tal].

Ol Provide hot/cold water and a manual mixer

valve for shower.

REFER. NO.

1130(p 4_-,)

I
I ].3i(p 5'2)

I
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0]

O3

05

05

Provide hand-held water spray nozzle with

on/off valve.

Provide highly ab:_<orbent towels for final

body drying.

Provide wet/dry body wipes.

1301

I 1.30(p 45)
,,
,,
', .[ F,? (p 4.14
,,

Provide wash cloths and hand washing stations, l169(p 414

1133 (C-4-57)

CRITICAL ASSUMPTIONS

o Provisions for whole-body cleaning wi].l be

required f:or a].]. crewmembers.

REFER. NO.

:_' .4n "ISSLE-" has been d_:_fined For .study _:<..,L<_Jn#irm or compl et_:_,

c/ofini£ion ,::,,6th7,:!:preliminaz'y requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

211]

CREW SUPPORT

PERSONAL HYGIENE

21003 PARTIAL-BODY CLEANING

CROSS REFERENCE TO RFP PARAGRAPH No:

RevJ c,ed : _ _I__Q.Z._;?_./_E!.5___.

C-4(2.2.i0.2.i)

REOUIREMENTS REFER. NO.

---01 Hand washing star.ion with following

characteristics ':!-;hallbe provided:

o Method to remove excess water from hands

basin,

o ._(Means to cont:rol 14ater flo_//usage,)_ •

o Prevention of electric shock,

o Means to prevent: water from escaping into
the cabin environment.

-02 Washing station shall be provided to

accomplish wa_-,hing of selected body areas

after the following:

o Poc, t-ur i.nr-t ti or_/de feca t: ior_,
0 P O S t. "I'Ie X ({_ r C i. _]_e ,

o During medical/healt.h mairlt.enance,

o Pre- and post experimentation,
_:::, Pre- and post:, meals.

.--05 Provide contingencies for partial-body

cleaning.

I 1.,.::,'i_;( p 167)

',I.32 ,?C-4-.57 )

',i03 (p 7-2)

', 13":_' ( C-4-46 )

,,
,,
,,

I 1O3(p lo-
I.IF,)133(p L--.,''_

1132(C-4-55,

157)
,,

,,

', ].05 (p 10-
l.t6)

-05 Provide hygiene quality water for partial-bodyl133(p 477)

cleaning. ',
I
I

-06 Washing stations in habitability modules -_halII132(C-/4-54)

acc:ommodat.e shaving and oral hygiene. ',

CANDIDATE SOLUTIONS

Ol Provide air flow to assist in removal of

excess water from hands and basin.

Ol Provid,:_;, hot/cold water and a manual mixer
V_ ] V_:-_ ..

O1 Provide a clear-dome enclosure for the wa,sh

station basin.

REFER. NO.

1301

',

',

I 1 :.:._?_(C- 4- 57 'J

',.L6'_z_ (p ]._:i,7)

,,
I ].6'._ (p 167)

1103(p 7-2)
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02

O3

Provide hand washing stations in the

following module area:

o Urinal compartment,s,

o Galley area,

o Commode/urinal compart.mer_t.s,

o Health MaLnl:.c_narnc:e area,
o I..AB modu].e.,.::_.

Provide wipes (STS Technology):

o Dry wipes,
o Wet wipes,

o Biocide wipes.

1103(p .tO-
I t6)133(p

18'__), 132 (1:.'.-4
1-55,57)

I

I
I

I lO3(p 8-4)

ll12(p 3,4,

15)130(p
143)

CRITICAL ASSUMPTIONS

,:::) I-'rovisions for parl:i.al-bod,/ cleanLng wi.].l be

required for a]]. c:rewmembers.

REFER. NO.

_: An "I:5"SLE'" has b_Pen d4PFin_Pd for study t,? con firm or compleI:e

del':..in:it:i4:_n of t:h/.-, proliminar,v requitem_::,nt:.



REPORT FORMAT 3.i DESIGN/OPERATIONS REQUIREMENTS

2

210

CREW SUPPORT

PERSONAL HYGIENE

21004 BODY GROOMING

CROSS REFERENCE TO RFP PARAGRAPH No: C-4 (2.2.10.2. i )

B_E____L.!.+.]_...R_E.-MF__N..I_ REFER. NO.

--til F'POVL_.::ion::m:.'..::hallI:>e made FoP u:Powmomber,.:,: Lo

shav+:._ body hai. r.

•-02 Provi,:_:.:iont_+:shall be made For crewmembert:i:.: to

trim/cut, hair.

Ii03 p LO-

I
',i03 p lO-

',l(,) iSL (p

;..so)
I

-03 The capability shall be provided for crew oralll31(p 50)

hygiene. I

,,
-04 The capability ,:hall be provided for coll.ec- 1.13.1(p SO)

t:ion of body ha:it and naJ.].s. I
,,

-(?.5 :_(l-,._c:h (.t+_me_},mbet _ ._i{haZ] havre ,<_ #:*_i_r.F.,on,:!._l ',ll].:5(p lO.--

hygi_::v:,,,-i, kit: ,'"(.;'/':ltd'lin,q.F:,{.'_ _!1 'ii:Ul::.V::;ly _.:_f f-.lh'::'t"'::(;)n6:l..I ',]c,)t. 17(p

it,<vm;i, fOr .,ii,k_n and c/_Pnl:.al car,9, ':+.having, h,:;i..71t ',4.,5)
_7_oom.ing, nai] cat+e;>, & hod},: d_>odc_r.izing.):_, ' I

,,
-0_-, Personal grooming items/equipment: shall r,ot ',.l.03(p 7..-2)

present:, or treat:.(!: a hazardous condition. I

CANDIDATE SOLUTIONS

Ol

01

O2

REFER. NO.

134

Provide facilities (wash station) for wet

shaving using conventional safety razor.

Provide equipment/faci].ities for dry shaving
u£:t.r+g ,.L(:,nv+:,nlJc, r,,>_l, r+"m-cl'_argc..,al::_]r_ p]c-:,ctric
r dt <f OP .

Provide scissors and re-chargeable electric

c]JppePs for ha.ir trimm{.ng/cutting.

PP_)vi,.le facifiLie_.:.: For conventional (marlu,!i.L

and elecLPJr: t:ooLhbru:z.:,h) oral hygiene.

Ii:._i(p 5o)
lll7(p 19

I

I 1.30(p 43

', i 1.7(l:) ]q'
,,
,,
', 131 (p 50

I
I

I i,:._o (r:> 4:?;
,,

Provide for vacuum or other conver, ient method llSL(p 513)

For co.l.].ection of hair and a Fet.aJning bag 1302(p 4-5'4+
For nai. ls. 14-6,5,4-67)

,,
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Ob Provide ind.:i.vtdua], per_....-..onal hygiene ki. ts c:,f ',tOS(p .1_0-

IB[) voLumc::_ c:apaci, t,/ .s:.tocl,,ed wJt.h convent, iona[ ]].d,)].17(p
i t.omt-.: ol:: per,;onal prefference. ',4,5)

CR__.__________.__.,.______..IT I C A L ASSUMPTIONS

o Provi_z, ion will be: made f:or t.he effect. Jw_:, and

t.imely conduct., off persona], grooming
ac t.ivi t.ies.

RE__EFE_R. _.

1SO(p C-4-
57)

o Crewmembers will have personalized itemt!, llT(p ],2)
ffor grooming.

:_: .4n ".TSSLIE:" h,.-_s b4_-_n d_?Fined for ._ii:tu(;iy to r.onfirl_ or ;:,_:,vnpl_-:,Le
ci_;:,f.ini;_.io_-s of Zhi:_ ,c*r_.lilP. iF,,-._ty t_:,qt.lit"4::vn_.,r:, _:.



REPORTFORMAT3.1 DESIGN/OPERATIONSREQUIREMENT:-;

2

210

CREWt:_LIPPORT

PERSONALHYGIENE

21005 GROWTH

CROSSREFERENCETO RFP PARAGRAPHNo:

RevIL _:(i':e El : _._._._l]___i:_2r___L_JZz,__..,.

C-4(2.2..L0.2. i)

REQUIREMENTS

Hono I

I

REFER. NO.

CANDIDATE SOLUTIONS

Nonr._ I

REFER. NO.

CRITICAL ASSUMPTIONS REFER. NO.

o Personal hygiene equipment/fixtures and 133(p P,9)

J _orn,_:_ wL]l be provided i::or each HAB module

(rod,.Indancy/commonality for growl:l-,).

_" At:, "/.'::;'-!;UF"has be_,n de.fined for study £o con:F.irm or _:.ompl,ete

de#ini£ion of this preliminary requirement:.





RE{ P O R T I=O RHA T 7._..1. DES I GN/O PE RA r t ()IqS RE QU I REMEN T S

2

">1 i._P..

C Rli!ilW <3U P p) 0 R '1

F-(" d_E)/'l'TA I[i-F_ .-, _._- I h.bl,)

'->,:..1 10 .1. klEIxlU

I.'._r'_i) <"<"n.,:>,:> REFER[::-'t\IC;E T'O RFF > PAFIAGFTAPH N(-):

........_...Z.._.%=..L.'.::L:=_.......

C- 4 ( 2. '2. 1.O . 2 . e )

R.F.___;_!_,.._..:_..B.E.ME:.N__T,S

....L_! :_ i/_ sn_i?s'Tu O.# _:,';;,'nv_?r7 _: i ,';:,'rT,:-s7 ;£:o(:,'<#:i: ,i:,-h,!_7il ,i! t:s_i?

,,':."?OV.I <:l(?d _t '7. 1:o )'. / mt_.!F::
/__ t:r o :i"_ii>m C. t:h _:?:" too.,.!!; t:,:!_L-,..i ..l .l .z _>(:/

L:7. c6i?h b' dr,:i _ E?d D. fr _!?._-#_,) _,'

•'-(..),-'"> D'l(..t_ sl'ii:t.[J[ provicle rliJtF[ents il'i i_cr.:ordarice

with the "Re¢ ommerldecl Dietary A1].owarlc:es"

of P (...I'LP L. FCL. J dC)Cl+tfllerlt.

....04 ._ (Prov..i d_.!P .snacJc:_ amd _,#:._,_'a_:",.._.7_-( _'_......) '_

REFER. NO.

I ] OO

I 121

I

Iio3(p 4-7)
I

,,

,,

',_5_,(p 9)

CANDIDATE S(7)LUTI CINS

I'-1o i"_(-_:'

REFER. NO.

CRITICAL ASSUMPTIONS

o Irit:l. ight: meal .,:se.[F#ctiorl IDT_l:3e(J LLpon avaiI].ab.te

food ].nverlt:.ory.

REFER. NO.

An ..2,_,,bL./LE: has' /:.!?e>r7 def_t:r)ed for .,._l:t.t(#); t:o ,SOl-sf.i. rm cr comi:.:,._Tt:P

(.7_;_>:1:: £, 1.'t: _ _ "r7 o :f: _h ..t:.:!i; #:,r E>.l ..l:/sLit:r7_!ty _,' y _:-?(?l.i.i y _i?S/Hii>M__: ..





RE-PORf F:q R M A T 3, [ D I: c I G N / O P E R A T I ct N S RE Q U I RE_HI::.I"4T,

C F:?.E!IL4 S U P F:'0 R-F

Fi) () D/W A T E R S "t I; T tiii:1-11:!"

FOO D P A C K AIS I NG

{.-,r,(-) -, ,--,..,i-_ ,::,,:, RIEFERENC;E TO RFP PARAGRAPH No:

R fzev i. £.:*ed : ....... -LL_'.-:..L.LtzJI!.:.R............

C-4 ( 2. '/.?..10. 2. e )

R_g<_!LLLB.E._ME_NT ,.__3__

....I}ll. t::0 )(t ::)i I:],:_gli.rlgl :z:J"la]. _L [:x:} ini.c_o_v !tv.i l:y

( [31fllZ:'_t [. I ,.,.! E:_ .

.... 32 I::Cood pacl4agin!g _z.:ha].J. PrOt:E?ct. Food _rc)m COI"I-

[.Z{tfll.ilqat'.J.(:)Fi by oxyg(.2rl , fflOiE_[.LIEE.:, III.i.C:FoBE-)S, arid
i_t(dvelq t.i.t.._Ol..It..q agen ts.

-05 Food pac:kag.trmg sha.l.l, protect foods from

physical, damage ,Jur.i.ng shi.pme:nt, storage,

1.OLII'JCh_ and on-orbit opet'atior0--;.

-04 F-O:XJ packagJ.rig sha[.]_ be compat:Lblr_. _ai.t.h food

pr@parat:.i.ort _Tequ.i.pMt2r'lt o.rid t;vasxh Ill&l"lLatg_gfflE..wlt.

,? (:.]I[ 1 p m _-7i9rl t7..

LId1 Y' {".[.C/4ilLr:[: ._ :/::t[ G,:Z_.(":i ,'.3rY zsry)d ,c.L;.d_/"r{z7 of .[::oc_(:J ,r.J),:_,':.].f ,.:!_{i7..?i/7 <:7

" hi. _ _ tw' (: om,o,:_-:,t:.i t,l F_, t,_i th au t: om,::._ t..i c. ..i/'_ v4Pr_ t:_.::'t"},'

....!, ' ' ,,r .... ) t,..::,.,. ::, 1. ,::./£::..

REFER. NO.

1.0 3 ( p 4.-, _:-,7:,

357(p 27)

356

::.;5 _-

[:;AN[) I DATE SOL.LIT Z ()NS

(SE:N Pac Rage dens i giq arn d mater J_a.l s ._,_*i:._.l.e:c l'..i on

s h o .t ] ,.t b e a c c o mp ] i sh ed z-tf t e r f o od t.y pes
are ,-I_...:,.....1e.[._-. 15(....._(J and approved.

REFER. NO.

• 0 _) ..,

............................LZL"...........'_ZL,_.°.C R I ] :[ (:;At.. A,:>,_IJH Pq .... 1"4,.:_

I',1o Iq e

REFER. NO.

t,: A/')' " ['!;':_,'Lt/:i':.... /':r4v:::" _:,4:i,,,Pry dc>f..l'!':,4i_c_ !'::pr s [:LI<.'/y' t:(::_ (:' ,9 "'_t{: t: t _i.¢ or ¢.::c:_1_1::__ _.i?Lf.:i-.

c#-i, t:.i ri { [: :_ ory o f: t:/:_ t[ .S ,r.:_t"4P.i:{ fit 2:P,::_t }.-' / 4::'_7_.t:/Zr4Pffl4i?r:_ I::.





I_EPORT I:-ORMAT 3..1 DESIGN/OPERATION,5" REQUIREMEN[S

2

21 I.

CREW SI_JPPCtRT

I:::00 D / WA T I!--R S Y ',3T E-MS

211.04 FOOD DISPENSING

CROSS REFERENCE TO RFP PARAGRAPH No:

R,r.-.:,vi sed : _jJ.:TZ.2_./_'C./E ......

C-4(2.2. lO.2.e)

REQLII REMENTS

.....0 1 :_ ( FooG d.i.,::T.._i?r:,.,.!;t:nq .q_?t:l-_r:;d,.y, ._i_h,a..l._ /:)e c,:!_F._,:-_b] _!_,
of G.,!.:{;,_*_i?ri:ii,.il't g .,:-,.ir_g..i E, Fil::_ t t: ..l: ,!)lT.'.i_: . ) :6"

.....t:li-! :_ (Food (J.._._t:*_PFL'._,'.I:1"19 Pqui I:)ll_Pr) t: .'.!':ha..l .Z (:ti .'sp.] _ _,; a
va ri _' t ),' _::_f f:c,'oc/ .J t:_:PlI_ '::.';_:..'J6,c t:i 017.5. ,) :_

REFER. NO.

',i0 :3

l

I

I 1 0 3
I

CANDIDATE SOLUTIONS

N OrJE:

REFER. NO.

CRITICAL ASSUMPTIONS

o Real.-time menu selection will be provided.

REFER.

105

NO.

:_ An ".TSSI.IE" ha.r, b_-,_!_,r_ del:ir_d for .:-,£udV to c.<:_nf.iFm OF c:omr-_.lePt:6,

cief: _ni t:..l:or-_ of ;.:h._:_!_ l::'rE:'l.iln iF_arF r_P_:_ui Femer_ t:.





Rli-[F'i3F_'.T I::(]IRMAT :3.1. [.[-S]:GN/)Pli-[F{AT]:C)IqS :di-:QU[RF!MEI,.It-:!;

C Fi:E N t!!!;l.JP P () R 1

I:::C)0 D/W A 1 E t::,'. ':'.:,'(,.:,...........I I:::.M,:::,'

,.__, i.-i_:•_,...£JL.....) F()OD PREF'ARATION

.._ . .:).::_ RI:.FI::Iq:::Iq...E 1-O RF F"ARAGRAPH NO :

[RE_V i _:.:.:-:_:.:'(.t : ............'::..z...:_;::._:.L6.!_;!._..?_ ' ' '__ / ,-.,c:...........

C- 4- ( 2. ',it . ]. 13.2. e )

REFER. N().

....O / _" !"/:._ <:;.:;;_?r., /_r:,,J ,.:imb.i ,.;v:, t: t:_Pm!:,_?!-_._ t:u/4i? !:4::v:,'<_,i, _;/:,,:._./ / I ] [3.:.-:

,,,ti/:!;. c_ <.f_P,:.:7/-_i?_P._:i.C,) ._i/'_ t _-i,.,._..::_:t:h,:!t/? .2Z' hour.,._:. ) :f, ]

I
•-02 1-here .':.;hal]. be _-_ri ab.il.i.t.y 1:o hold reheated 11(33

food al:. 150 degrees F ((,5.,:i, degrees C) r:)].us or',

m[nus tO degrees F (5.6 degrees C). ',

,,
....03 Wal:.er at .1.:!-',O degree_:_: F (',!-i2.2 degtees C) hot ',IO:::.;

and 40 (:legt-ee_:_: F (4.4 degree,:_. I-;) c:o].d ,:.-:;hall. bel

be prov.i.cled for food recor_st.il:l..it..[or_. I

_.N:-JJ_..L[.r:.iAIE__.!._!!JJ.I:[j:j N_. REFER. 1"40.

0]. 1.4_{:,_][.. i:o(:)d::..:: I.l!gJ.ri!i..] c:[:)ll)l:)J.lli!_ll::iC)l-l I::)i: ini.c:rowavc:._ ar_,J I.].7(3

f: f::)r _::_:!-'d _:::_::)n v E_r_ l 1.o rl _ .[. h (..:,_!:._[.. _

I
0'2 Ho].d l:ood-:::.: J.r, .:i.n,.{;u]_al::ed l:.ray_:£_ wJ.t.h r_.:_:_i_i::l::ar, ce 11.713

wire tl(-:i-)el(:._:..)r [.0 Ill_!l.i.rl_:._!:_..i.l"l t..emp(!+Pl'"at..LlrE-_ 01::

h ea fed fc:)od,:_: an d i. _;_::)].a fed _:::o ].d l:cx:.,:J,:..--;. ',

CRITICAL ASSUMPTIONS

NOrl E,

REFER. NO.





Rl!!i[I::_O R 1 F--[-JRH A I :_. i [) I!Z !!_[ [--;N / () P E R A T I O I"4S R I- QIJ Z RE I"IE lq 1-5

.<

2! 1 i.

, F.I:::W S[ i F' F:'O RT

I::IJi). I) ,./W A T l!i-R ,::_'"'¥,:" ........I I::.I4",:>

,'I " ",:...[ .1.{] (::, F::0 0 D o E:.RV I I',IG

(.l,(J:'> _ FRI!_IZq!![RI_-[NCE TO RF--F' PARAGRAPH Iqo:

,-) /,_c i,",r"}:_l-:,V :i.".£__::_d : ............i..,..._;::.__.I..2111_2.._.............

C--4{? '> 1 [3 '" c!:,)

BRD.L.!.I...R.__;._-;N..[._;.,.

....t) ] 7' I/:r:;r:_CT' .:!;/'y,:_.._ / _:?:i:> ::_:.4i:>.r_,.",<:i><J' ,'.l'? _::(::;'/'sl:,:_ .i n4:?r '5 /_,'h i ,:: I%

,_:.r¢,::._",i ,!2' _: )" ,.?14_ 11:,':_ ,%..::.tI[: [? ,.::l ;": ,'::_r:__,,'_?/'7/: i i,"_,::l / flv.7_r:q'.¢,!i:-_

.t-_ /_:h,!i> ILl I[ _"k {2',_7.r',:('_b"..?i[: }/ ,!ii'1"_¢"9".i J'"C_I'_IY)_.!i'F'/"[5..) t,

.[ 7 0

CANDIDATE SOL_UTIONS

Ot I:_rovi.de indi.vidual reusable :sorvii_g t.ray_:s

iSLrod ut:.e.'rttz.::.i..l.::s t'c.)r [:. ,:t .. h::'- r-" " C.:r _E. MfTI:..:I,ILf"' ") "' ".E:I

REFER. NO.

I :557 (p 41:1)
I
l

CRITICAL AooLJIIPTI_N,._

I'4(-)l-t _-:!_

REFER. N[ 2) .

* /._n ".2"?;.::!,'U/??.... ha.'.-, Z',.-_en def_ined for .ct:udy _o confirm or c:omp.lete
def.ir:,..i t:.i c,n c,f l:h._.-._ pro.1 ..im.inar;; r4.,qu.f, rem_-?n _.





RI!'_P O R T F O RMA l :>. 1 DI:-.o I GN / O P li-RA T i ON S R E QU I R1_-.MI=I JT,-._

Ill;Rt.:.[W SI !P P i R T

,,_ ,(., ...... <,I: 0 () D / WA 1 lii:_"!:_ ,::.,t, :)1 I .N,:)

21.1. 0 7 FOOD CI._EAII-UP

_-_ i-_ { s <", (",.,_.,o.:) RIEFE.IRENCE '[0 RFP PARAGRAPH Iqo"

F_e ,/.L ..:.,e.J : ...........=..L..._;::._2_L2=!.>_............

C-4(':' ':' 1.0 ':) e)

BS_9..L].!_R£US_NT_,;2.

- ?I #(7/?f:) t":;U'::{iL:t.._m :f::OOd .::i:_!PYv./.'r_<? C.d:dll#_<::;'!'l_:V':rl:::!i: 'i:.h,:-_,!

L:*P d,'!:'.:i[::t: (:_r:_,gd f:( .r (::!,fi? t::,!!:'r g_Pr_ t w,.e_'_:'h ,;/? g argoT'

2!i:.,:_n.i :C._:z.,(/:..7 L:@' Ehti?m.i (,::Lc_ ,:./:H?d/',?r hm,:{_ :_': t:£"d'a 1::....

m,Pn t:. ,) l,'

-0._2 :f,'(I-BD _I_e£hod,._ for c:.lean up of .Food and t4ater

-!:,p._ .._.1.,s and r_:1d,arL.ing ga.] .] e,v ._<ur faces, .,.F.,ha.._I be
pr ov i ded. ,) :_

B_EEF.-E_R_=_N_(2....

I l. :73
I
I
I
I
11:_3
I
I

CANDIDATE SOLUTIONS REFER. NO.

OL De%:i.gn food ,servir_g component,s for washing ',3',3_-,
;::tr_.t ,:;al", J t :i z J r_g _.!r:.:,:iiig r::.:c)al::)/(J_:,t:_.'_r!i_lerl t: ;:_r/_:] !a_!_I:.{'r _

I:o]. l,:_wed I::,y (:::l-,,::_mical _:_ I-_,al: _-:ar_:i ti zir, q.. I

I
I:].'.i' Dry and Mr:_t. wJpe_ t:-.:hou]d be provi.ded [.o c].(--_an 1350

,:;i,-_I ]. e y %u r f: _:_(: _-:,_::..:. I

)2 V_IC:I.tI.I{_I c:]..ei'tlg(.:.Pr _gho.t!.c'l l:)e provi, c'loc'l i::.cl l:)l.C_..-i..tp

dry or _et. l=ood debris or spills.

F 0 o Ct r e s ]. (:_LIe p ]. a C: e cI J. rl b J. (3 ]. c)g .i. c a .]. ]L y i_ C t: 1. V e.

t r a s:.h c:o rl t:.a i 19e F_2:_.
(3,._

I
I 35 t_,

,,

I

CRITICAL ASSUMPTIONS

(:_ C(::)r_w.::_r_t. i {::)r_.!_]. I-oods M i. ] ] be Ll_:.:;e<_ _h J.c:h re%:LI :1,l:

in precl.ic:t.ab].i..._ allIC)lM"l[E; 01:: _.::;p:il]._g, debrl'::.:_
_119 (J C: i" I,t Ill b :E_.

o DJ.sl"_wa_:;l"_er wJ]]. be aw_J]al::)]e.

REFER. NO.

,.) ,,) ( ,

l. 3 :S

An " T.5'SUE:" h :f_,i; be_i?r:t o",P#._ned for .,_i-t:_1<_'.,' t:,c_ (on 1":_:rm or (.om,,'::_t e t,,:P
<#_Pi:..l.f_.Jt:./ors o:t t:h?:.:!!; l:_t_!P._..im..l:__aty YEPqu..it'm.qi_!Pr_t:.





RE-PO RT FO RMAr 3..L DES: GN/(-)I:'E RAT I _7)NS REQU iI: IRI:::-MI:-ENTS

2!

2 i i

C;R E N SI.JF>P0 RT

F (:J{:::i[)/_JA 'rIFR I-3Y13T E:M :!;

2.1.1 0 :E: POTABLE WATER

C "'3 ....: I":)I:)F_I!EF'IERIL:NCETO RFP PARAGRAPH NO: C-4('" '? 12 2)

B_Ej_/LLS[_R_F2M_EN T ti REFER. NO.

!ill, _');:tt[::'Y I:(::)F" tJY[l"|kl.r'ig _!:lr'l(J l:(]:)l:)(:J F'i::'thydF::,It. iL:)Fl S)"I_I/I.{ q_].]_L':S

I::,e ',:fi:.:!i, .l.k:,s ( 5.9 Kg ) /man/clay. I

---0.2 :_,(Ho _: wa t:E'.'.F' t:4p#l#a_P.k',.:!_l:ur#:vs /:of <Jt.._nA'.i/:,g .L:::h,:L11 b_:' I .1(:)3

7Z_I:_ a_'_(# i'_(Pa ted t,_,' T[._L? m:Pt:ho<#.s..) :_ ',
I

-13:; CoLd and amb.ient water- t.emperatures sha.L1 be
40 degrees plus or rn:LrH_ts 5 degFees F (4.4

degrees; 2.:..-:: degrees C) and 70 degrees p.[us

of mJ.nus 10 degFees F (2L..1. degrees; 5.6
degree,..--..: C).

p i::q_)

p 4 "" 5 )

I:05(p 4--5)

I

I

CRITICAL ASSUMPTIONS REFER. NO.

o Pot:ab.[e wa:t.er Mi.l.[ h_..',= derI.tVC_Cl from c)nbcJard L5:3

Ui_t,G._" _'Ei._C[C)VG.Iry :_yt::telll.

:*: An "7.-;'L:iUL-" hais been def_ined for .s:itud;; t.o confirm or compi.let_.,

de fi._?..i t.i on o f th.i.::, pre7 .i m..i nar,_' reql.l..i remen _.





REPORTFORHA] :!;.1 Di£SIGN/OPERATIONS RI:iiQUIREHENTS

CREW S|IPPORT

I:::l)O D/WAI"EI R SYSTEHS

21109 GROWTH

CROSS REFERENCE TO RF:P PARAGRAPH No:

Rev i.r;e,.t : ..........2L2E/.£!.;i_. .......

C-4(2.2.10.2.e)

REFER. NO.

CANDIDATE SOLUTIONS

NONE

REFER. NO.

CRITICAL ASSUMPTIONS

o Food and water wi.l. 1 be provided for each HAB

module (redundancy/commonality for growth).

o Quantity is proportional to number of:
c:r _i_wm{{-:rl]be:er s.

REFER. NO.

133

t_: Ar) " ,r.'i;':,'_/f.-" ha.:, b_:_,_!_,r_<::W,t:.inf_:.<:!¢%t _i:t:udy t:o <or:, #_' tv!_ c,'t- (::r::;.mp/,<' 1:,':'

U_Pf..in.it:_:_.:',r:, o# t:h..i.s F,tr,l..i.m..inary ra,_.Tu..i._(i,m_!iv':,t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

212 HOUSEKEEPING

21201 CONTAMINATION

CROSS REFERENCE 70 RFP PARAGRAPH No:

Revised: _20J_';.'='_./__:J'.,':_J

c-4(2.2.10.1j)

REQUIREMENTS REFER. NO.

(Refer to 20IO:S fo_ other contamination control

requi, rements)

•"0.1. Materials used For exposed interior sur--.

Faces shall be selected to minimize part.ic-
ulate cont.amination.

-02 Exposed surfaces shall be designed to pro-

vide for easy periodic routine cleaning.

Crevices & narrow openings whic:h car, collect

liquid or particulate matter and cannot be

1300(p 80)
I
I
I
1103(p 8-1)

I

readily cleaned without special tools shall bel

avoided. ',

.-191_[Any type of grid or uneven surface shall be ',lO3(p 8-1)

configured to permit <:]e_:u_ing of al] areas, l

I

-04 The galley design shall take into account t.he llO3(p E:-2)

need to Facilitate clean up oF _z-:;pilled Food. ',

One part of the galley system shall be faciLi-',

ties for cleaning and sanitizing Food-related ',

utensils, l

-Od, The sleep area shall be designed to enable thellO3(p 8-2)

easy changing of sleep restraints and l

associated bed linens. ]

-07 Illumination shall be adequate for visual 1300(p :9,1)

inspection and cleaning of exposed surfaces. ',

....00 Subsystems which routinely uti].ize containers I300(p ',:91.)

of liquids and particulate matter shall have

built-in equipment/methods for control and

c].eaning of ':-.;pills.

-]0 Housekeeping tasks shall be minimized by

provid.J.r,g close-outs For areas which cannot.
be accessed by ut.{-,e of crewmember hand

cleaning. These close-outs will be designed
to prevent accumulation of dirt:, debris, and
moisture in the area.

I
I
I

I
.I
1103(p E:2)
I
I
I
I

I



PAGE 2 21201 - REQUIREMENTS

-ll Close-out materials shall be compatible wJ.th liO3(p 8-2)

the adjoining materials and the configuration ',

necessary to make c:loF.ure. Close-out_:.-; _:-:;hall [

be de,:_:;igned to not stick in place through

corrosion, rust, warpage, etc. ',

"12 Air flow, in addition to its primary l:unctior, ',lO3(p 8-2)

of ventilation and maintair, ing crew comFort, :

will be used for odor- control and particulate I

matter control. ',

,,

-13 Means shall be provided to control odors and/ l103(p <::-2)

or to remove particulates from a system. All [

filters shall be easily accessible for ',

cleaning and/or replacement. Means shall be I

provided to prevent l.eakage of an entrapped

liquid from a filter unit during removal.

-14 Experiments shall p_ovide for safe handling,

containment, ar_ct di*:..,f-,o_:{.alof waste by-

pr oduc ts.

-15 Capability shall be provided to control

bacterial growth, odors and contamination of

the fecal-urine collection system.

-16 Capability shall be provided for the collec-

tion of debris, particulate matter, and water ',

from the atmosphere as well as exposed

interior surfaces.

-20 Standards shall be provided for the _:._afe,.E<e

,J[: b._lct:.eriocJde_,_ or, opF._n surfaces and r,tl",er

potential contaminants inside t-be Space
Station.

-21 Bacterial contamination shall be kept to a

minimum.

-22 A means shall be provided to monitor and

decrease contaminant levels generated by

cleaning materials.

I
I
'_500(p :?,2)

,,

,,

', 300 (p :92)

I
!

I

1300(p r::2 )

I
I
', l:T2 (C-4-50)

[131

I
I
I

I i::;t (p 89)
[130(p 83)

CANDIDATE SOLUTIONS

None I

REFER. NO.

CRITICAL ASSUMPTIONS

Non e

REFER. NO.

* An "ISRUE" has been def.:/ned for study to confirm or complete

definition of this preliminary requirement.



REP(}RT FORMAT 3.1 DF:SIZGN/OPERATIONS REQUIREMENTS

2 C R lieW '.-;U P P0 RT

2 ]. 2 t..t0 U SE:KE E P I N G

21202 CL.EAIqING FQUI PMENI

CR()SS REFE:REIqCE TO RFP PARAGRAPH No:

R e v i ,:-:_,e d : ......U-).Z2.4_Z!___%....

i3-4 (2.2.10. lh)

REQL;I REMENTS REFER. NO.

--01 Cl._:::arJLrlg equil::)menL und >:Upl:)lies sha.1]. I::,:._ ac: ..... ',.1.:72(C-4-50)

c:essib].e to and u_+:;+-tb].e I:)y the crews. ',
I

•-.+}_-'. All hou,selKeepin_-+ subsy+.:.ql:.emg ,sha.[]. be (ie_:_,igrled 1300(p ':"-+)_,:_

to mil";im.ize equ:iplnel_t: harJdJ. J.ng and operatiorls. I
I

....0,,_ :_ (,_ wipe subs_,'.-_ tem .shal i be prov.i ded to

.sur)por t genera_Z hou---.,ekeeping as _eii as
persona.i hygiene..):_

-04 A means shall be provided for di,3.1odging and
and (:o].].ec:t.irlg dJ. rt: arid debris from equip-
merit and surfaces.

....0,5 *(Gc.reer:,,.:_, #._.1 t:ers, ar_d/"or ot:h_;,t met:hod,s ;::,f

_::a p t: uri r, g ]. i qu .i <g--, an d :il.CLi'..id p a r t:.i c:u 1 a t:e,<
.'._',hall L.P prov.ide<:l at .,:<trateg.ic: ,lot:at.ions near I

_or/,'.:if:. t: a t: .i on.,.ii; an <# _Pqu..__men it _#:,.i: c.h gen era t: e I

these matet'.ia.].9,. 7-he.,._;e captut',':_ element:.s -_.ha.2.l',
t:,e ea._.i i _,' ac:ces.sed For rep..Z acemen t: or c1 ean_ing',

_ithout risk of di.Lvper.sion of trapped ',
ma t:eri al s.

....06 ._(A vacuum cleaner with both positive and
nc, gative a_ir pressure for .Zocalized or

specific cleaning -_ha.l.l be provided. The
vacuum cleaner ,:_;ha].2 t,e nor#prc_pcLZsive and

provi de acr:e.sv.:gori e.,._, for c,.l ean.i ng vari c,u.s

/::"/[.._ t:_ii't'.'.!i_, ¢:: t'4!PV..i#:_P._:i: ,_II?C] rYJ._I-t','::_ OIL_EiPrl.ll'_(_7.'.!i,.. ,).#

--1:)7 Provide for one-.--bar, deal operaticir_ of cleaning

equ i preen t.

.....(38 li_ioc:i(.tes shal.], be compatib.l.e with ECI_.S'.-; and
I"lOf 1:)<._ a hea].th ha:z,':-lF(J t,o the (::reM.

....O'i:_ B ioc:ides shal. 1 r,ot: stair-_ or d,i.sco.lor the

surf:ace bE_ilig c].eaned or the (::rewmembers

hands.

ll03(p 8-4)

l
I

,,

',300 (p :33)

I

I

1300(p :32)
I 10..:.; ( r-, 8 - 2 )

I
I
1300(p 83)

1103(p E:--4 )
I
I
I

I

I

I 3 00

I
I
I iS2 ([:--4,

12.2.10_ 1.1-,)

I
li:-;,t(p 49)
1172(p 16)
,,
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CANDIDATE SOLUTIONS

O:.'5 A representative F_z_ubsystem might consist of ',

the following f_our basic types: ',

I. Uti. l.ity dry wipe,_- used as toilet tissue ',

and for compartment and equipment ',

cleaning. I

2. Wet wipes (saturated with germicide)- used ',

for personal hygiene and eating utensil

cleanup. I

3. Biocide wipes (non-woven cotton fiber pads I
containing a germicide solution)- used For I

bacterial control of the fecal/urine ',
collection system, the gal].ey/dining area, I

the personal hygiene stati.on, and vartous I
equipment, sur fact, s. ',

4. Tissues-.- providod riot per::-,onal hygiene and I

small, clean-up tasks. I

OS [.Ise replaceable screens to collect loo<o

items, spills, etc.

O6 The vacuum cleaner should provide stronger

suction than those used on the Skylab and
current. Shuttle Orbiter missions.

REFER. NO.

I

I i.:_1 (p :i-:H )
I 12F.-; (p _,2)
I

1172(p 1_-,)

1300(p 44)
I
I

CRITICAL ASSUMPTIONS

None

REFER. NO.

_: /_n "ISSUE" ha,._;b_::,e,ndefined for study _:4:,' <.<onfirm 4:_r compi_ii_t:e

d_._f:.ini t:i<,n oF t:hi'_," pr_:_lim.inary r_i_qu.ir_!ilvn,_nt:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

2]2 HOUSEKEEPI:NG

21. 20.:_g TASKS

CROSS REFERENCE TO RFP PARAGRAPH No: C-3(2.4) ;

C-4(2.. 2.1.0.1. h)

REQUIREMENTS................................

--O!. Hou_-::ek_:i*,:::,pLn!.l l:ask_:: :::{hai.] l::m_ del:i.ned and

documented. A checkJ.:J.::!-::t ::-::lla.[.]. J.denC.il:y {.:.-,ach

t.a,.::.:k, requJ, red equJ.pmF_fll:., [nc[u_JJ.l,g i.l:L:.:
]oca£ton., and (.tet:,!:tj.]ed crew proc_:i.:dures. 1he

task sha.[], be categorized as i:.o i:.ype o1:: task
and est.imat:.ed crew times for comple£ior,.

•..-03 A method shal], be prov.Lded to control and

record the performance of housekeeping t.a:z.:k,_
and the manpower allocat:ed to Lhem.

R_EE.___N._

i ..i_i].i._;( p _:,-iG4 )

I

I
,,

,,
I

', 303 (p 6-104)
,,

C A N D I D A TE.__._......_.__._..___..__._..___.__...S0 L U T I ON S

I'-Il;rl c:,

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

,¢n .'ISSU[" h,:_s been defined for st:udy t:o d:orJfirm or ,c:omp7et:e

cfeF.init:.ir:_nof t:hi.,i.:,pr_,l.imin_iry requirem_i_,n£.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REI=iUIREMENTS

? C'REW SUPPORT

2 ].2 HOUSE I{E I:::.P ING

21204 SCHEDULES

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev ised - ............ii?.Z.;_.SZ.!ii!._.......

c-:__ (2.4) ;

c-4(2.2.10. ].h)

REAU ________._.REMENTS

-02 Schedu].e_:i.: _:>.,i,,_,l.l be cr_-:._._l:c_:,d t.o Lnc]ude al.l.

I _c:,u,.-:.J.:,i.-e e p i. n g I_.a.:+:.:k.t:_...

REFER. NO.

IZOS(p :3-S)

I

CANDIDATE SOLUTIONS

NoDe

REFER. NO.

CRITIOAL ASSUMPTIONS

o Tat:<-;:kt..*::that are necet_--:sary, but not obviou_:_,

like cleaning a filter, are dependent:, on
schedu levi-:.

REFER. NO.

* ,_n "I5._SUE" ha._- been defined for study to confirm or (.omp.lete

definition of this preliminary requirement.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

212 HOUSEKEEPING

21205 CLOTHES WASHER/DRYER

GROSS REFERENCE TO RFP PARAGRAPH No:

Revised: _.I_.!:.).Z.._?.._.4.Z.!-L,..5.___

C-4(2.2. lO.2k)

REQUIREMENTS

-01 :_:(A laur_cYr_; /:,._:...i._.it:); .shall b_-'. provid_:_,d (in-

c..i:ud.in_:; wa.,.i_her,,-dry_:,r).):_

-OG ._(The laundry facili t_; shall provid_-_ for

cleaning of int.ravehicular apparel, ext.ra-

vehicular inner _::ooling garment-_, r..re_

r.:lot:hing, sleep rest.raint.s,, t:o_eis and _ash-

_:.lot.hs.):_

-04 ]he laundry facility shall incorporate fea-

tures to prevent contamination of the cabin
atmosphere.

-05 ._(D_:_t_:,rgenl: .':_election .._.,ha11be comr.,,::_t:ibl_P

_i t:h /-::CLG.':!,' _at:er recl,_:_mat:i{or_.,):_,

REFER. NO.

1135(p 9'),

1470)

I 1,5o (p LE,7)
I

I .132 (C-4-5S)

I
I

I

I
I

1132 (C-4-58)

I
I
I

_ ]. ,:._2( C- 4..-.58 )

I

CANDIDATE SOLUTIONS REFER. NO.

Ol

Ol

Wash- one or two loads per day

Power- 340 watts AC intermittent, 15 watts

DC intermittent

Volume- 6 cubic ft.

Water quantity- ii0 ibs/wash- room temperature

Water removal- pump to water processing and

management system

Weight- ?0 pound,-;

The washer/dryer may operate a.,s follows:

The machine for clothes washing will operate

in the following manner. The clothes wi.ll be

placed J.n a c:ontinuou,z.:,ly rot:.ating basket. A

water jet:. will spray a 0.1 concentration ol:

detergent over t.:he clothing for c.].ean_.:.:.:ing,

followed by a rinsing spray which contains a
bacteriocide. High RMP_s w.J.1]. extract:, the

Liquid after each cyc].e and the clothes will
be dried by ambient or klarm air.

le,9 (p 17__,)

1e,9 (p 172)
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CRITICAL ASSUMPTIONS REFER. NO.

I\1o n (-_

_: Ar'_ "_7:L::;:};'ttE" h,_.:_,"t:t_,_;,n dE_f=..irJ.m.d foF _.i.tl.tdy t:o _:onf._Fm or c.omF._,'.:i't:_>

d_-_f..in.i t..ion of t:h i.,._; prel iminaF,v F_qu.iF_.r_m_i_,n_:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW SUPPORT

HOUSEI{EEPING

2.1.206 DISHWASHER

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised : .__._?./_;._._t_5

C-4(2.2. lO.2e)

RE....E!.L!..!_EtE_MEN T S REFER. NO.

-OL :f,,;A d.i(.shw,:_.sh_;:,tV/dt_y_pr,!::_t:_:,rd_P_:_ir:.:-_'r:,tPq,'._Jr_;:_m,,.,n,':,_;,,l13:::,(p',::ir:¢)
::!J_aT.l b_P ,':'J_,'._v.:id_Pd :f:k::_._,::.!,P,:-:_ning t_Pu.F:,!_.t:_]P ,-:ti._:i,/:,E,.:;,._,132(C-...4.....!!:;5)
and ut:_Pn_::,.i.Z.,_.:,in O-g. ):_ ',

,,
-04 1-he dishwa,sher shalL be located in the gal].ey. ',l:-:,5(p 89)

•-05 The dishwashing facility shall incorporate
f:eature,s to prevent, c:or, t.aminat:.ion of the
cabin atmosphere.

-06 Detergent selection shall be compatible with

ECLSS wat:.er reclamatiorJ processes.

', i32 (C-4-55)
I
1132(C-4-58)
I
I
I
I i:32 (C-4-58)
,,

r_,_A_N__DI _D_..A._!_g_.Z,.!iLUT !O N_S

ol

REFER. NO.

Wa:_-h- one or two Loads per day

Power ....240 watts AC intermittent, 15 waLLs
DC intermittent

Volume-- 8 cubic: ft
Water Quantity- 16 lbs/wash
Water RemovaL- pump t.o wat:.er processing

system
Weight- 30 pounds:-:

An aut.omatic: di_-i::hwasher may FunctJ.on a,.:-:_

Fo.]..].ows: Items are p.]aced ..ir, trays ar, d
enclosed in a c:abinet where rotat.ir_g water
jet:.s are dJrect:.ed on the items. A detergent
i.::.: dispensed duri.ng the wash cycle to clean
lhe .i terns.:.:. Reused wal:.er J_:::.:_h(.i.:,n directed on

116'i_(p 17d,)
,,
I
!

,,

,,

I

]

I

', 1 _i,'7_(p 17.?)
I
]
I
I
i

th_ [temt:.:to remove the du:,tergent. After Lh__ ',

reu,:.:,:e cycle, warm air i.,..:- blown over the .i.tems ',
Lo dry them. the wast:ewater :J.s pumped Lo the I
_._at.er proce_::.:_sing and management ,:-:.:,ystem. I

I
I
I
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CRITICAL ASSUMPTIONS

N O I"t _[.Z-:'

REFER. NO.

/'_J?".,'_CC'.:!;UE"f:,/:_L:-_/:,,_i!>_ii_F:,Ck!i_f:.i(.,"J_ii,d f,?F ._t:,'.,'c)"yf;_:;_c:o.,'>"f:.i.urn OF c.omr-:,.i'_i>/m

d_i_,.C ;in_i/:.i c_n ,'.::>!_ t:h :/ pte_ .im.ina.ry F_->,.#u_ t _i_,m_z,nt:.



REPC)RT Fc]RMAT ?o.l DESIGN/OPERATIi].NJ'% REQUIREMENTS

C RE W S U P P [1RF

JA ,DTE./ T R A ,::_t4 MA N A GE:ME N T

2 1 3131 TRASH GENERATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev .i ,:.:.:e d : 113/'. 4 / ,":11

C;-4(2.2.10. lh)

REQU I REMENTS REFER. NO.

NOI:.(.:E-_ - Fc) Y t.he FH.Ir rJc)_:-.:(.:i_:..:.: o1- l..h i_:.g dOC:l.lfli(.:!_FI t 7 W_!_IE;[:.C_ ',

J. % d E.?f' i rl e d a _:.:i_ b (3 d ]..]. y w cl _:i.:_I:. E._ a rn d l" P"a':g h 1. s I

dr.:_fJ.rled a,_, a.].l other mal:erial t:o be cJi.:,pc).:,t..:_l"......... ,(

o f' .. I
I
I

(f:or Waste Management refer to 210.)

(For Tra,_,h-Wast.e Stowage/Storage refer 1:.o .l.O.-'-_Oo.-")

-01 :_(Adequate prov.is_ions shali be made FOF
t.r a--_h . ,) :_,

I
I
I
1300(p 25)
1303
I
I

-0.2 :_(Provi,_ions shal.i be made for amounts, types 130l]

& .loc:at._ic.._n._ of F,c..,tent.._a..1.._,, dangerous wa.st:e/' 13133
t:F a.'sh ..i t:em::.:....):# ',

-04 .# (Loca t.i on.s of grea tE-.,S t t:ra..._-h genera t:.i on ..shal .] ', 103 ( p 8---3 )

be J':den t:.:i f _ied. .) * ',

-05 ._ ( Tra.sh .i tem.s whi ch requ.i red .r:.peci al c:o..t .l ec: -

t::t: OFf, pFOC:E,.'._;'.E," infg or .E,t:oFage t:ec:hni qLIE'S Sh_.t .t

be i den t i f i ed. )._

-OP:, Adequate provisior, s sha.ll be macle for waste

management. (Refer to 210)

l
1500(p 25)
I
I
I
I

It55
I
I

I

CANDIDATE S¢)L.LJT I c:)NS REFER. NO.

01 Empir.ic:a.[ studIieS should be perforimed us.i.ng 1300(p 30)

Space St:.at.ion sJ.mulators t.o estimate types 1300
ctn(J arnc..bl..lrlt.,:_ of: l:.ri].,sh exrJe.,cl;ed orn Space I

,:) t. e:l1;.;J.o I"1 . I

I
01 If: emp.ir.ica]. :st.ud.[e,s are not-. pc.,rformed, t.ra,:_;I-] 1:300(1:) 30)

gerverat.i.on ,sl-_oulcl be ba,..z;ed OFI theoret.ical 1:305,30(,
studies, past s.imt.llat.or t.est.,s, and t.ra.,:_;h ',

gel-erat.;Lor_ orl prev:J.ou,2; mcu-urled m:i.:.--.:s.].Ol-_S. ',

I
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CRITICAL ASSUMPTIONS

o •rl...a_:;h items gelqerate(J on pl,-evJ.oo.,l_s manned

space f:]J.ghts will be repre-:_:.:entat.J.ve of those

expected c)rl ',]}JZ)_I]:8 '._:;tat.ion.

REFER, "NO.

300 (p 34)

304

506

:÷: An "ISSUE." has b4!:,__.-..,nd_!i,f.inE:,d for .,.-,t:udy t:o c:c_nfirm c_t comp.t_t:e

definit.ion of t.hi.,._ pre.iiminar,_, requ.iremer_t..



.) ,-,- .REPORT FORMAT :.?;. 1 DES]:C,I\I/C)PE:RATIONS RE._:,H.I.IREMENTS

2!1 ::_

C RE N '3 U F' P{::3R F

N A 7; r E / T R A '3 t-t P1AIq A ISE:P1Etq T

2 ,i._.,0 ,- T R A S t"t C 0 L L I:i C'T I (:3N

E,RO,:;,::) REFERENCE TO RFP FAF_AI.:,RAPH NO:

RE_V•i.,_:'::,:_cl.: ,.. _,: ":_/ ,"_: ....

C-4(2.2. i0. ].h)

R_Ej!L[! R E_E:._NT _! REFER. NO.

( A [ :::::o R {-_.:,1:e r t. o ]. 'I': :,:1::. T r _t_::-h -- 14a t:_:1:_.-::,_;t: o bJ :.!l!_o/' _:!_[..t:::,r _:t! :;,(. ]

....0.1. Prov.i.de ga.ll_ey Lra.::h c:ol. lec:lcJorl. '_13:V(I:) d,l:),_!Er£_)
I

....0;:"...... ._ (d,'al 2 ey t:r a.,._,h co l ]. E:,c:L.i on .:_,ha1.1 .inc.1 ud_iP I l .._:'",-( C--4..-...__U'.... ,

methods t:o manage wet and dry,' t:ra.sh..):_ IC;-4-55)

I
-02: :_ ( Tra._,h con ta.iner.,._ .shal 1 bP. prov.i dr, d .fn I i2L:.: (p :36 )

prJvat:e (few quat't:eF.s ,z_nd the wat'droom..):_ I

I
....04 ._(A m..fn..imum of ::2 wet and ;:-.t dry tr,:_.,z;h .,._:t:owagP. ', I::.;,T_(p (i,O)

].o.c:at:..for;._-, _in rPach of the bah.it:at modu..le._., ar:,d ]

.1al:,ora torF' modu]. (,.,.ii_ ,!i;ha..l ..l bP prov.i d,_P<Y. ,) :_ ',

•.0.5 Y, ( .r.__._.::i_h rv!iv.::p[.:, t:,:ic:l _.P.:ii,,-:._r:,U ._ ?:.r_4iPr,_:..'._:h,:_;! _ t,_P prc - i 300 ( p _T.:4)

,_'i <:/,P<f i n t c:'c:a t: .,"on.'.!i:: c:or:, _',!Pr__izP.ot: t: c:_ wor.b._ii; t:,::: t: ..i ,,.::_n,i!; I i 32! ( C-.-4--S t::})

th_!:' t:),'p_: (3 f: _1..it'_Pt'.'._;" _L.i t:h3: I'I _',:!:f_::/'_ t"d.'d:,_Pf_t:,:_.:-.._E'

._ha.ll t.,P charar:ter.i.stic of t:h_.ii, .stat_-:, ,:r_nd
att:rit_ut:e,:.:.; of t:h4P tt'as,h g(:.,net'ated ..in that
_ftZ",CP_:f_. ,) :#

-I]6 Trash c:o.l].ect.ion devJ.ces ,.;hall not .interfere

with fnc)vefllel"_ t..

....07 :_ ( Tr a.,._:h :- ec ep t a c"1 e.s an d 1 .i n er._ .,_:;ha 1 .l be de-

.:....,igr_,,,_ w./,.t:h an opPn.ing fc:'r ir:,t:roduc:.ir_g t:r,:-_.r.h
,-:_nd w,!t:h ,.:::_c,v,._i:t:_::m fot ;':#_y.'_:..fc-,::_ .__:_t:,,::v'_t:.._:c:_r:,

(::_1:: t: r,:!_.sh..) :#

[..),:, TFash receptr_c.].::.:.-., ,shall be el.early .[abel_ed

t:.o ilqdJce_l.e the t.yF)_):._:>:_c)f t-.r,:.!tff..;h t.o 1:)_{:.)(.]_:.Pr.:>c)t::!;....

"') "_ " I["_ °') ............ _ . ..... O'il _1 l_.t::: (.. "... I- L d(_. ]. t .... 1 .]. I*1 I:. _ i" :':[( ?}::h ;_t [ .[. L'r)(-_[, 'J.den t i I: i. ed by

.].abelil-_!i_l or c:o.l.of COdJ. l"l(] t:C) J.I'I'Z;14Ff:.:_ i.:heir

C: orl t.(:_Rt. c _]1I-i b(._ dE_ t'.e I" In i rl (i#d 141-1f:!#l-i ?:-;ep__ #" _t t.E#d f: t c)m _

t. h r_.,.].r r _-:_r: _.:._p t a c ]. :...... ( A ]. _ " ..:>_:-e .13 ,:.,(..),3) I........ (-"_" .M..) "-" _ "_ " (" "'" .......

I
•-].:_; 'l-ra,:-.h co]..1.ect.or_:; _:.i::hall bc_ d_:-.*sigred 1:.o pr-c-_c].t.l(Jol ].55

cont.amir_atior_ dur:i.r_g :J.nt:.rocJuc:t.:[or_ of: i:.ra.:!:;h. ',

I
I 1.O:F;( p 8---.:.:._)
1.102(p _,)
I
I
I
1103(p :9--3)

i
I

I 300 ( r.-, :-:4 )
: .l.03 ( p if:.-..3 )

: l. oc) ( r:, ::._o)

I

I

I :--;OC]( p :i.:.:4.
,,
,,
,,
I :1:;011:_(r.:) :i]:4

I
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CANDIDATE SOLUTIONS REFER. NO.

O7

07

Provide a p]Ii,!_c(:! ,_ tO stow trash "external." to
the habJ. tab].,.:+: w:)lume o1: the spacecrafL.

ProvJ.de t-wo tra,:.:h compactors (c,n,:.T, ]arg_-_, and

one sma].l) p]u:z.:: a b_-Lckup un.i.t.

Iiz:._l(p :-:'))

I

', 131 (p ::-',') ")

07 Design food container,:-_-: to be oi-- minimal volumell31(p 8'_)

at time of discard. I

i

07 Provide temporary trash collection site,::_ for l131(p 89)

dai.].y work col].ec:t.Jon. I
!
I

01. Prov].de bag,;.z; for f:ocid leFtovert:_ and packagJ.ng, l.].,.:_].(p °7)
,,

01 Prov]Ide suIl::F_.cll::_rltL l;.ra,:÷:,h di,:_:po_:!::a], for e,_ch I, [:'."';l(p ,"-,'7)

c: rewmember. ',

CRITICAL ASSUMPTIONS

0 Wet biologically active trash will be

collected i.n separate containers than dry

inactive tra,sh.

REFER. NO.

102(p 6)

307(p :-,'3,

:f:4)171 (p 2)

An "I,'3SUE-" hal-, b_,_i_n defined for i.,'t.udy to con firm or complet..e

definition of t:h.i.s pre.timinary ,_equir_:_ment.



REPORT FORMAT 3.1 DESIGIq/c:)PERATIOIqS REclUIREMEN]S

2 L, RE.W ,:::,L PORT

., ..... I !WAo T I:., T RASH MAIqAGE:MEN]"

21303 TRASH SORTING

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev J._-;E>cl: ........:..L-'.'.,.--'../..L'.=!.-'-L___

C-4 (2.2.10. ii',)

REQU I REMENTS REFER. NO.

.....01 * ( TF a.sh .s'h;-_ 17 be .,.i;epa ra t:_Pd .,':r., Z:o b.i ol og..i 4::a _ .i },' I 12:_: ( p _!i,2 )

a,'.:: t:..i ve and ..inac t..J ve ma t:er ..ia.].,s .. ) * ', [ 3 ]. ( p 13L:.l)
I
I

....03 Trash rec::eptacies ,:__ha].l be labeled and/or 1300(p 45)

co].or coded t.o .[rld.icate the types of cont.ainedlGO3(p 96,
trash. (Also see 10.303) I:77)

I
I

I
!

I
I
I

CAN[) I DATE '_ "),..,L L..I_JTI (..iNS

N o n i._, I

REFER. NO.

CRITICAl_ ASSUMPTIONS

None

REFER. NO.

Jl _'_. '42' }e* An .L,_LIE has been defined for s,t:ud_,' to confirm or comp.lete

definit_ion of this pre_liminar,v requirement.





REPORT FORMAT 3.1 DESIGIq/C_PERATI¢_NS REQIJIREME:NTS

C R E W ',3U P F'f) RF

WAS l-E/TRASH PiAI'.IAGEMf_i:N I

213C)4 MICROBIAL_ STAIBIL_IZATI(Z)N

CR()SS REFERENCE TO RFP PARAGRAPH No: C-4 (2.2.1.0. lh)

REQL.JI REMENTS REFER. No).

,' A .I._::.:.:o::_c.:i:,e20 tO :!: I::::or_l:.Jun i.rna t: i. ::)r_/A 4r_r CorJ L.r )] )

.....I::_1 :_ ( Fh_i_ lJ,.ib.L t:a t: ar_P,.:_-_.s .:i;ha../...i b,::., ,:::H.r,.z-n:,G_ii,c;' ,<._.r:,<.t I 1.2r.!i,( p 32 )

d_iPE;i gr:_!?d £o ,:(_ccot#moda [:_P t:h_P ._,t:_::_bi ._i za t:..i or:, ,)F I 132 ( C.-,_:p--.-SC})
/:t,::f.'.ivh. Th£P 49qLl_i __l#_!?f! t: /'ld->CE<'._;'.'_=.::_ft " },' !::¢:?t [:t"E:l._i;h I

.,st.abi .1i z a t:.i on .'.-:ha.1.1 be c.::or, ,/en i _-:'nt.../_,, .1oc a i: ed. ) :_I

....02 :_(Tra.,sh z!rhal.1 be treated t:o prevent: i t. from

ptoduc:ing gas or odors..):_

"4"....O.:f¢. :_ {/:..z ol ogi ca.1 _7/" ac. t.i ve t.ra..sh .shal 1 be trea t:ed

Of proF2_PS.'2_F..Pd /:E.:_ rEi,FId_,_" ..l.'t: .'_:!;r:_/:_ _ SO t.h_/: _flr_},'

Illi cro-orgal?i.9,ffl grol4t:/-_ or g,].,:.-,e:_._: produc_Pd

_i.l]. not: ffmpa..fr cr4.:,_ hea_lt:h. ):_

....04 All trash .i. tem.:_: with the r:,.:,t:<_r,tia[ r-or off: ....

g a s':{-:,i r, g s h a t 1 b e i d e n t. J. f i e d.

.....05 All b:io.logJ.c:a.[ly ac:t.i.we tra,:z,l_ shall, be

::-:_tabi..]..i. zed pri.or to ].ong term :.i.:,torage.

I
I

1132(0-4-50)
I
I
I ]. (:}:::.;( P : -o )
I
I
I

I

I
I
I 1 ,.:.-;2( C'--4-50 )
I ].03 (8-5)

CANDIDATE SOLUTIC)NS REFER. NC).

01 Vac:uum desicc:atior, should be used as the 1300(p 54)

I:)rJ.lllaPy means of IllJ.c:rob:[ai st.abi].izatJ.or_ _it.l-, 1303(p 5-3

liquid germiclde sl:eriLizal:ion a,:, a c:ont.in.- llhru :5-10)

_]e n c:::y. I
I

01. Comb i. r_ce the m i. c:::rob i a .L :.gl::ab i..[ i. z i:at: .Lorn l.'._roc: ce_:c.:.:::_:.: I 3(:)0 ( rJ .LSS )

wJ. t.h the trash c:c)mpact.:oF . I 3(::)'ii_ (FJ 25

I fh r u 27 )

CRITICAL ASSIJMPTION$

Nolq _--)

REFER. NO.

:_': An ".I,').i'GLIE" ha.:ii; b4i:,,en d_:i:,fJr:,4i:_ci for .:!!,t:ud,v t:o _.onfirm or d:omp..l_!i, t4P
d_i? t:.i n i t.i on o f t:hi .s pr 4P._.i mi n a r _,' r equ i rem_.Pn t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQOIREMENTS

2

213

CREW SUPPORT

WAS[E/TRASH MANAGEMENT

21305 WASTE/TRASH TRANSFER

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: '_L2,5_ 85 _

c-4(2.2.10, lh)

REQUIREMENTS REFER,. NO.

-02 Handholds, restraints, and aids for locomotion',3OO(p E',5)

shall be provided for transfer of" collected ,'
waste/tra,.-:,h items. During transport of harmfull

waste/trash the shielding and routes shall be I

such that contamination hazards to personnel
and provisions are minimal. When possible,
•these materials shall be deactivated before
transfer. (Also refer to 215, Restraints
and 2.16 Mobility Aides)

-03 Waste/trash containers shall be designed to

preclude rupture.

I
I

I
I

I
!

I
I

1155
i
l

CANDIDATE SOLUTIONS REFER. NP-

GIFN Waste/trash shall be transferred from module 1300(p 61-
t-o module by utilizing a combination of direc:t162)

manual handling and automated systems, l

CRITICAL ASSUMPTIONS

0 The trash transfer system will combine direct

manual handling with provisions for automated

t.r ash handling.

REFER. NO.

* An "ISSLIE" ha.,s been defined for study to con f:.iFm or comlz;lr.:..'te

defini riot, of this preliminary reqt.tirement.





REPORT FORMAT 3.1 DESIGN/C)PERATIONS REQUIREMENI-S

2

213

CREW SLIF>F>ORT

WASTE/TRASH MANAGEMENT

21306 VOLUME REDUCTION

-x (-[.RJSS REFERENCE TO RFP PARAGRAPH No:

,- ,->cz C3Re v i s e d - ',.'t.Z__..5_s _

C-4(2.2. ii). lh)

REOUIREMENTS REFER. NO.

•-OI _(Tra.sh c:ompactot's .sha.t..1 b,7, .supplied a.,._ patt ILC)S(p :L:.i.-3)

o f the s t:arsd,.-._Fd eql.li preen t: ors the Space I .1.32 ( C-4--..50 )

star.ion. They .shal..1 be used _Lith a..Z..Z po.,s.s..ibl_ ll3Z(p 4'))

t.ra_.h t:o reduce t.hc? vo.]ume:> nec:es.%ary for

trash .s tor;_ge. ) :_

-02 The trash compactor shall be designed for
odor control.

-03 Galley trash compaction for wet ar, d dry

trash shall tie provide<d.

I .l.o,._ (p 6)
I
I

I
I

I169(P 16,_)
I
I

I
I

Ilo3(P ,:,.v)

!
!

-05 Trash containers sha].l be de.signe(_ to precl.udell.55

rLlpti.,IKe ¢;]l.lFJrlg c:olllpactic)rl. ',
I
I

-> .- Z """i....{:;)& Tra,:;h gerieratirlg material, sha].], be designed to l.l,:.i::itp _.:,,._)

retain m.i.nirvlum vo].ume when dJsc:arded <"._,nd llr]2(p 6)

c ompac ted. ',

CANDIDATE SOLUTIONS

Non e

REF,_R. NO.

CRITICAL ASSUMPTIONS

Non e

REFER. NO.

:¥ AF_ "..7.".?uT:'LIE"has be6.->n def..ined for .r,t:ud},'t:o r.:,.c',nf_iFm or c:omF,..Z_?t:e

def.in..i t.i ors of this pre.] .im..in,!;tr),' rE..>ql.l.._t",gfllE.>n t.





-- ¢-_ •REP('_RT FORMAT 3.1 DE,__£GN/OPERATIONS REQUIREMENTS

21:3

CREW SUPPCIRT

WASTI?.:/TRASH MANAGEMENT

21307 WASTE/TRASH DISPOSAL

.,J_.,__o REFERENCE TO RFP PARAGRAPH No:

R e v .'i. ECE.?(J : ........ Z.L..F::.::2i._'_:2>2......

C-4(2.2.10. lk,)

REQU I REMENTS

(A.1so refer t.o 1090:3 Trash..--Wa_z.t.e .:,t.uw,_._e/,._Lc, rage) ,
I

•-01 A meal"l,g ::.:ha.[£ be prov].ded to dispot:ge oF l].:31(p F:_:_])

I::,J.oilogicaJ.].y ,_c::t:..ive tiirash. ',
I
I

t . ::-0.;'-" :_'{Wa.,.£t.e/ _rash shall be t.emporarily s£oz'ed in 1300(p 74)

t.he l og..i '_'t.i c:s modu..t e. .) :_ I
I
I

REFER. NO.

CANDIDATE SOLUTIONS

l',| 0 n (_

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER, NO.

:e. An l_,L.b., has been defined for .st.udy t:o c:c._r'Jfirm o:" c:omplet.e

definit.ion of t.his prelimina:'y requirement.





RE PORT FORMAT 3.1. DliZS :.T,IGN / ill)f:"E RAT I OI\IS REQU I RE:MEN-I'.!!;

C RI!ZbJ SI..JP P OR T

N A S T I.:..:./ T R A ::!:3ki H All,,."-,,i:JiliiZi"11_i:N T

213 I::);_: G R ON T t-.t

CROSS REF:ERENCE TO RFP PARAGRAF;H Iqo: [::"--4.( 2.2. ]. O..I. h )

REOU I REMENTS REFER. NO.

I f O2

CANDIDATE SOLLJTIONS

13]. F'r(:)vid(!._ an ach:lLt.£ona.L t.raslq compac:t.or w.Ll:h
eac:h ach::lJ.t:.iona], habJ. t.at. modu].e.

OL Pr'ovLcle _u:.tct.i.t:.].(z)rt_:_]. t.tIa:Sh rec:ef:>L:_._c].e.'g w:L[:.l'l

,!!tct,:JJ.t.J.orla]. FtAB e.trJ,:J I....AE lilOdL_.].eS.

REFER. NO.

CRITICAL ASSLJMPTIONS

Iqo1"__:-,

REFER. NO.

:_,: An "IS',.._UE" h,_:_; b_Pen <Ye,f.in_:,c/ for st:ud,v t:o _::or_f._rm or c:omrz,..;__Pt: e,

defin.i tion of this pr4_,..Z.im.inar,v requir_.?ment.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW SIJPPORT

SUPPLY SUPPORT

o1401 RESUPPL Y REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: __.l_.!.'_lJ_.:<.7..'..../:.l:.Li-i !.5.___

C-4(2. i.i4)

REQUIREMENTS REFER. NO.

-02 F>rovide preventive maintenance materials and ll3l(Vol i

,i.:.upp I i (-#s. ',p 124)

-0.]7 _:(PFovid_, corL,._;umable.s and .spar#?:-, to b_._ l].3l(Vol .l.,
compa Libl ,.:..>_i th .in.i ti al des..i.<_n and re,-,uppl ,_' ',p .131)
capabil.it_,', and ..in accordance. _ith maint:enancel
anal _,'ses,,,"re..liab.:ility estimates/risk
c:onsideration..-%/onboard limitations.):_

-06 Provide an easy to use, practical inventory
control system.

-07 The capability for rapid assessment of

additions, deletions and changes to equipment llO0(p 50)
stowage should be provided. I

I
I
I
I

Ii3i(p 67)
I
!

I
1172(p 25)

CANDIDATE SOLUTIONS REFER. NO.

O3

O2

O3

Perform detailed maintenance analysis of all I
operational flight hardware to identify I
necessary ORU's. Perform mission simulations I
to achieve confidence that types & quantities ',

of defined ORU's will satisfy mission

integrity requirements.

Perform Logistic Support Analyses (LSA) to
depth necessary to define materials and
quan LJ.i:.ie,:-_-, adequate for mi,:,-::J.on support
between resupp].y evenIT.s.

Perform mission analyses and simulations to
extent necessary for confidence in identifi.....
cation cif resupp]y needs.

I
I
I
I
I

1124(p 75-13)
I
l

CRITICAL ASSUMPTIONS

None

REFER. NO.

:_ ,4n "ISSUE" has been defined for study to con firm or complete

definition of this preliminary requirement.





REPORT FORMAT 3.1 DESIGN/OPERATIONS RECIUIREMENTS

CREW c., ,.,o L r" P 0 R T

,:.S U P P I_Y ,..TLIP P 0 RT

21402 IIqVENTORY MANAGEMENT AND CC}NTR{}L

-,r}(-}c,<-_,,_..,:,_REFERENCE TC} RFP PARAGRAPH No:

2_ ' ¢_ ..._(. . - _-} i"lf."R {. v i ..,e.._. _.!J:)Z.:"&/__.-:_.........

c-4(2.1.14)

REQUIREMENTS REFER. NO.

--01 _(Provid_.P an _PFf.ic.-.i_!._n/: and eas,v-to-u.,._._iP

:i r_ vF_Pf_ [.:of _; m,-:H"la_76:v#_Pf_ t: ._!.:0/.'£, t:E'lll { ..t.M,t, ,) ,wh.1 ...h w../.' ..,.72'

pFOV..7: de .'3 t:,:-YiLl.F. 0 f: COn.'.i!;LI1#,:Ctb.]e.,.-; and c.-LlrrEPr'_ t:

]. 0(:_ t.£_ LDr_ r_.!?_r_:PFel3C._P Of (-V':tboaFd Fe.:.-%C._UFCE.<'.!_c

without ct'ew input. ,):_

-0.2 :_(Output of inventory data shall be in exact

for'mat: as used by crew and compatible with

rea.l time up.link foF onboard pt'esentation.

Ortboard and ground invent:ory data format:_.:

.shall be identica.1.):_

-C}:-_ InFormation shall be .indexF_d with a,s many

C Y (::}E,'B C: 4!&t:.E{.!gC) t" .1.E. -, ;_S F e(::lL[ 1. t E::_{:J.

] 124(p 1{_-}-- :5 )

', .1.2{ii: ( p S 4 )

I 1.31(Vol. 1,

[ p 247)

l
I
l l_ .... (p 54)
I
I
I

I
I

I
I

I
[ 12t=.4(p 54)

I
]

-07 "Use_ ..... frieni:J].y" software shall be provi,:J(:-:,(:J f(:}rll. Sl.(Vol.

.irlvel-i t.ory I:} ..IFFDO."-:.3C(.)tS, afIl{}l"l(_ ot:.hl.:-!K ,-- ]'-..... L:,F_.:,, anti I P 4.1.1.)
,should be pFeparP.d al,(J provided in a ifli:_lqr_er [

that car, be, easi.ly changed to permit, t.ailor.irigl

for uniquc_ cargo OF m.iss.i.or, char'ac:terist:.ics. I

I
-08 Inver_tory records shall be structured such

that the performance history of eacl-, listed

item c:an be easily retrieved.

1,

1131(Vol- 1,

I p 157)

I

CANDIDATE SOL_UTIONS REFER. NO.

01 Review exist.ir, g IHS and .ider,til=y/ar, a.[yze good I.£72
and bad poi.r,t..s, t-;tr.lct .lEe Spac:e c.......,t..,._t .t o r, I H'S I

a_:-z, amalgamat.iorl of best, attribute:_, ,2,o derived I
" :,_¢2, ' ( '}"" "L!tl'ld t'.O ;!![cc:c}ln|nodi!it.e il"FFormPJtiol-I bot.l-_ t {2.......I JE:.I t.. l

ol-,boar(J ar,d avail.ab.le thro.tg- Ul:,].ink Frc}m I

£.] K C}LI I"1 d - I

I
I

O1 Spare parts nc}M{-_.ric.lattlF(-,/,:_eFi_cl._i!_Irldpart. 11.Sl(Vol. I,

r,Ltmber's ,:÷;ho,..t.td be easy t..o FeacJ, ].ocat.ed where ',p IS1)
they c:an be Fead both Mkl(_-::r_ stowed and Mqer, ir, l

ut:se, ,.:-trod :::,ho..t]d .bc-._ ].ocatect _here they _.[.].1 nc}t.l

be damaged d,Jr.ing ::.stoFage or use. ',
I
I
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O1 Provide di."-",t.inctive color/pattern .c:oding and l131(Vol. 1,
labelir, g of ,s.tmi]ar it.era,s, i.e., ur, it.,:-_-, M-io,se IF) 247)

d i f f e r er, c:e s a r r-:, ] a r g e ]. y f u n c: t. i o r, a .].. I

I
[l':::' Critical.ity of ..4pace '3t.at.J.orl eqLIJ.pmer_t, i.r, t:he 1.172

o p e r a l:..Lo n a ]. er-, v i r (::)r, m(-_r, t.. d i c: L d t.(': ..... t. h a t. a I ]. ',

F]..i.ght urnits shc,._[d have an _-,="" = ...._-: ) -,

pe:rforll]arice hi,story. (It may not be rJec:[-.m:,2,aryl

to input such data or, board.) I

CRITICAL ASSUMPTIONS

N o rl e

REFER. NO.

,._n "ISSU[{" ha.:.:., l:,e_en def.t:ned for st:udy t:o confirm or c:omplete
d4?f .in.i tiorl of th i.s pre.l...im.in,:f_ry r4i_qu..i.r_i_vn_:_n{:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

214

CREW SUPPORT

SUPPLY SUPPORT

21404 TRANSPORTATION AND HANDLING

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: ___'._C/_._b=,.Z_!_!.___._.

c-5(3.4)

REQUIREMENTS REFER. NO.

--02 Where possible a storage container shall be

used to transfer its contents From Orle

loc:.ation to another.

-04 *(Mass configuration, and size of manuall,v-

handled items shall be compatible wi tih hat:oh

size and turning radii as we..ll as handling

capabili£y of mre_l#embers.):_

',131 (Vol 1,

lip '2.47)

,,

Ii31(Vol i,

[p 575)

!
!

-06 Resupply items are to be easily removable fromll31(Vol l,

[.he resupply vehicle in O-g. Ip 575)

-07 Logistics supply items requiring removal one 1310(3-101)

at a time in a programmed sequence shall be I

oriented t.o allow f-or removal in the required

sequence. ',

CANDIDATE SOLUTIONS REFER. NO.

GEN Provide see-through containers with simple, l131(Vol i,

easy-to-use, closures For transporting papers Ip 215)

and small items. I

GEN Provide containers of resupply items with

simple-to-release tie-down devices.

GEN Provide bulk packing of supplies such that

packages can be exchanged with expended ones.

02 Provide detachable containers with handles

for con tents that are to be transferred from

one ].ocation to another as a group.

!
I

1131(Vol l,

Ip 375)172
I
I

113.1. (Vol .I.,

Ip 375)

',131 (Vol i,

i p 215)
,,

CRITICAL ASSUMPTIONS

None

REFER. NO.

,._n "ISSUE" has been defined for study to confirm or complete

definition of this preliminarr requirement:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

214

CREW SUPP(]RT

SUPPLY SUPPORT

21407 PRESERVATION, PACKING & PACKAGING

CROSS REFERENCE TO RFP PARAGRAPH NO:

Revised: _._.'__2_!Z.!ii[_i_ _...

c-3(3.4)

REQUIREMENTS REFER. NO.

-Ol All components <.:ubject to removal/replace- lI31(VoL i,

merit, or which otherwise require ready iden- IF:)92)

tification by the crew, shall be clearly

labeled.

-02 Spare parts shall be easy to remove from

package/storage and packages shall be usable

for stowage of used parts without extensive

manipulation of packing material.

.-O3 Efficient and convenient means of opening

packages, and for closing/sealing packages,

shall be provided.

I
I
I

',131 (Vol I,

',p i3i)

,,
I
I

I
I

', 131 (Vol i,

',p 499)
I
I

CANDIDATE SO[.UTIONS REFER. NO.

Ol IJe';elabel_:_ with same terminology as ',

documentation, where practical.

02 Provide molded reusable packaging of spare llSl(Vol i,

parts. Use as few pieces of: packaging materiallp IZl)

as possible. ',
I
I

03 Provide crewmembers with pocket knives. _13l(Vol I

CRITICAL ASSUMPTIONS

None

REFER. NO

:_': An "ISSUE" has been defined for study t:o c:on#i:rm _::'t" ,':_omp]._.!i,t:,_._

dE:,fini _:ion of l:his preliminary requireme, n t..





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

215

CREW SUPPORT

RESTRAIN] SYSTEMS

21501 FOOT RESTRAINTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rc_v i sed : __iI.]12_4/85

C-4(2.2.10. tg)

REQUIREMENTS REFER. NO.

-01 Restraints shall be designed for O-g po-!_;ture l105(p 'i?)

comparability. Restra:i.r,t design shall ',.113

minimize or eliminate muscular ten,:;ion and not:',

require con,:_;cious effort to remain

constrained.

-0:;? ._(Llnique foot restraint designs shall be

minimized and standardized design shall be

maximized. ).*

-03 Comfort of the restraint system shall allow

for 4-hour uninterrupted use.

I
I
I
IlO5(p i5)
Ill3
I
I

I
I

I 1::;2 (C-4-49)

I
I

....05 Foot restraints shall facilitate ingres,:-.: and

egres.,.:.:; wiLhouL the u,z,e of hands at the

restraint. Handholds or adaptable structure
shall be availab].e at all positions t.o aid

ingress and egress.

-07 Foot restraints shall be easily repairable

at,d/or replaceable.

-08 Any portion of the restraint worn on the foot 1113

shall be as lightweight, as possible. I

,,

-09 The Foot restraint shall be positive & firmly Ills

hold the user in the desired position. ',

-i0 The foot restraint shall be capable of being

engaged & diserlgaged easily & quickly.

--11 The Foot restraint ::;hall permit the u.:_er to

c:hange his position durir, g use in order to

allow full advantage to be taken of the O--g
envelope of operations.

-12 A portable form of the foot restraint ,shall

be available for installation at. various

I
1113

I
l
I ].13

I
I
I
I
I l:t::_
I

I
I t ::..;2
I
I
I
I

I
t

I
I

1113

I
I
I

-04 Foot re.'..R,traint:::{ shall not interfere with move-l].32(C-4-49)

mc.:._r,ts when not. in use. I
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temporary work sites within the Space Station. I

-13 Foot restraint::._ shall be adju:stable to permit :138

the specified crewmember range to perform

manipulative tasks at chest level.

-[4 Ifi foot rest.rai_nt:s aru_ u_i_;edto stabi, l ize

t.he cc:rew while bathing, they shall be

compatible with bare Feet.

I
I
I
1132 (0-4-5::_:)
I
I

I
I

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER, NO-

An "ISSLIE" has been defined for _mtudy _o confirm or complete

definition of thi.s preliminary requirement.



REPORT FCIRMAT 3.1 DE:SIGN/OPERATIONS REOUIREMENTS

2

¢'I•"-.15

I:;R li:-.W SUPPcJlRT

R g.,::>FR A I N T ,:. Y ,::>f E.M,.)

2150 ,- BODY RESTRAINTS

(.. i_ ¢4CR3o,D REFERENCE TCl RFIp PARAGRAPH No:

• " :'< ._LOZ._'=(_ZP_,_____Revloc:.J: " "_ '-

c--4 (2. r>.,:..10.1. g )

REQU I REMENTS REFER. NO.

.....Ol li.:.:XpO':-;l£._cJecl.iipilleril:. ,:!:;ha.]..t. I::>e (JE#;:::._i.grie.,cl to wi.l:.h .... [.1..1..1.(1:> :5,:1,;3)

E':(t.',[tl"l(,_ "LHE') l:o_'(::es._ (_ J.llip{_ll:::t,E; .:i.flII::)C)S.:;[_gCJ l::)y C:FE#W ..... [

flit. fill:. L I ::S n::_ ")"_ " I..I)7_:.]L £-] i l- a,',g i_l bocJy FE#:Z.:-;LFi:t.LI"It.. I

I
-02 The t _.._tl dlri"='q "- ' 1:./work :surface relal:ionship sh_-lll llll(p 35,_-,)

be designed to ac:commodate the rlatural O-g
body position t.o miriimize mJ._,c..lel_--. tension &

fatigue.

-03 Three point restraints shall be provided for

tasks requirirvg precision ,_--.;tabi].ity.

--04 SpecJ. fic restrairit aids sha].], be prov.icled for

t.L-]E,:IK::g wMJ. c:H rfll..I.,:_:<t b-c..:_ p 6.:'P" f: c) P" lll E_'(::t .i.ll LHe Cl,'C:a,l(::h(-:_(J ][:.-_zi.,::};

p 0 S ]. t .i. 0 rl. ',

I
I

....0,5 ._t(A po.'sit.ive vt.._r.'s,:._t..i../t. _ hod),' :"e.,.-.,tt"airst .,.=._).'.'.:-::ltefl7 [ 1.:2,2(C-4-!50)

.'5:;'h822 b_P ,eDt'ov_ided for ct'elMl#E..PlTttb_gK U.':i;'_-' t:hrough ..... ',

out l:he .spa(:e station. The sy.,stem shal..l t,r.:> ',

f'ci.ll,vadju,_'t:able, permit a full range of" l
, )opera t..i on.,..-., abou t Lhe a L tadhmen t po.in t { s, , and l

permi t free use of both hand..=; & upper t:OrLaO I
Ifor man..ipe.t_lat.ive t.asks. ):i:
I
I

-06 The body restraint system, sha.[.[ be c::i_tpab.[e of 11_'_(C-4.-50)o,:
orl-orl:)it c:leariirlg arid repair.

....07 A.]..I re_:.:;i;rai.r_t,:-; sha].]. <_ccomlilo(:lal:.c._ the l:u.].[

F" i_ll"l mE.i:_ C) t: i{trl t.h v Ol::)Ollie L r J. (:: r E:_(::II..i.i. P-emc:wi !:..s.

I

I
I
!

I
llll(p 35,H)
I
I

I
I

I "_ ¢1.t o,-_ (c::-4--50),

CANDIDATE SOLUTIONS

N (:) rl e

REFER. NO.



PAGE 2 21502 - REQUIREMENTS

CRITICAL ASSUMPTIONS

N o F_e

REFER. NO.

11 "'<2' "' .... H

_._n ._....,.bUE /:,,_._:. t:,_:,_,/? d_,f.iriE?<_ for .__T:tt.tct,v t:c_ CC::V"Jfllrfll or _::_:_fv_lml_?t:G'
<LY_i,.f.iry.i i_ .i on of I:i_ i :_.-;l::_t _-Pl.Jm..1]l?_r,v t_-,,.:l(.I.i r_m_!_,r:, t: ..



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

215

CREW SUPPORT

RESTRAINT SYSTEMS

21503 EQUIPMENT RESTRAINTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev ised : ____'._o/__#i,/'-"_-___._

C-4(2.2.i0. ig)

REQU IREMENTS REFER. NO.

-01 Equipment restraints shall not conceal hard- 113:-]:(p33)
ware identification marks or, :-::towed equipment. ',

-02 Book/checklist use aids and restraints shall _.138(p 35)
be designed into all workst.ations; locations ,'
shall consider lighting requirements, facing ,'
angles print, size/eye distance, and relaxed ,'
O-g body position. I

!
!

-Or;, .'_(A standard cable management technique shall _llS(p 6)

be provide(# to restrain ext:ension cables

throughout the station. ):_

-OS Drawer.s & cabinets shall be equipped with
_::<-uJt:.ablerestraints to allow access, removal

and re.__towage of equipment..

I
I

',132 (C-4-4::_')

,,

,,

-07 :_(The capability for temporary,' re.straint of

equipment shall be available neat" stowage

areas & throughout the ,Space Station.):k

-i0 All workstations associated with windows for

operators & scientific research shall have

provisions for the following items where

dictated by the requirements analysis: mounted'j
voice tape recorder, event timer, mean:=: to ,'

mount cameras, means to secure handheld
cameras, small .light, method to ,secure paper &:
checklists, writing station, body restraints, I
disp].ay & keyboard, maps, moving map display I
with an optical device to view the F].ight. ,'
path, orbital maps to identify future flight I
paths, method of: measuring angles & the ',
horizon, control of adjacent..lighting, easily
deployed hood or curtain t.o block int.er:i.or ,'
light.

1124 (App. C)

I

1132 (C-4-48)
I
I

!
!

1132(C-4-48;
10-4-54)

-06 Stowage areas shall be compartmented to aid ini132(C-4-48)

the control of equipment during stowage and
removal.
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CANDIDATE SOLUTIONS

N o FIe

CRITICAL ASSLJMPTION$

Non e

REFER. NO.

REFER. NO.

Jl C'_'. ,ll
An I .....LIE has been defined for study t:o (:onfirm or" complet.e

definition of th.i._ pre.liminary requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

215

CREW SUPPORT

RESTRAINT SYSTEMS

21504 SLEEP RESTRAINTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: _ ___?_Z_LO_L,'_T...:[_L...._.

C-4(2.2.10. ig)

REQUIREMENTS

--02 Standardized sleep restraint design shall be

provided.

-03 Sleep restraints shall include provisions to

prevent head nod during sleep.

-04 Sleep restraint design shall eliminate ex-

cessive or unevenly distributed trapped air'.

-OS Sleep r-estraints shall be designed to

facilitate ingress/egress.

-06 One sleep restraint shall be provided for
each c r ewmc.:mbe_r.

REFER. NO.

IIOA(p I;3)

1107(p 2(!i,)
I
Ii38

I
I
!

1108(p 18)
l
I

I
!

I .t08(p 1:-:)
l
I
I155
I

CANDIDATE SOLUTIONS REFER. NO.

GEN Sleep restraints shall be easily stowable,

O2

I

transportable, and cleanable on-orbit. I
I

A sleep restraint should incorporate the ,'

following: a) Adjustable, flexible restraint ',

straps, b) Arm slits, c) Adjustable removable I
pillows, and d) Adjustable thermal protection.:

CRITICAL ASSUMPTIONS

None

REFER. NO.

/_n "ISSUE!" has been def_ined for study t:o con firm or complete

definit:ion of this preliminary requiremF_nt.





R E-ZP 0 RI- F 0 R M AI- 3. ]. D ElS I IT:4N / 0 P E R A T I []Nt) R E [.:._IJI R E M E I',IT ,':;

t.. C R E W _';l.JI:'P )R T

"') '" _ ) "'" i:" " <) ....... C"kl:.,.>IRA INT ,J?,.._[I:M....

o150S P0 RTA8 L E RE,:_r RA I N T

C'ROSS REFERE:NCE T() RF'P PARAGRAPH No:

,':) / ,-__ / ,", -R c._v L ':g0 d : .....Z_L,..'_-!:_L2-.._.........

C-4 (2.2.10. lg)

RE:QLII REMENTS REFER. NO.

....O I .f{ I'A pot tab .l _P ad.ju.L4 t,.:-:_t:,.l _i_' c.rPw t_P.'.5t:r..::-_,'.n t .s/.s t:,'-:v;._ '_1.::!;12(I:;-- :_---_'::))
:i;h,:._.;!./ _:,_i_,prr_:-/.:i ded t:ha t: w..i..l ..l f,::_c..i 2 .i t:,.::-_t:_P c.r_P,'_.....
m_:vnt,_-:,r.:i; po.::_:,.ft:i on.i ng & s t:at<f 1 ..iz,::_t..{ on a t: al .t
p_)t._i{,nt:.._--<.t, wc..._r/_ or .of:f--dut:y z-...it._.........)._

Lb.. Space ot.,._tion strut t.tlre Slqa_ be cJe::sfgr ed to
accept, portab].e restrairFt,3.

-OS Portable handholds shall be designed to

provide L_trl irldic:i]tJ.orl or C:LIE._ t.'.O].rlfotffl the

user that the han(Jho].(J is positive[y locked

J.r_ I:)Osi tion.

', ]. 24 ( al::'l:::' C.

IB- 1.-:;4 )
1
l
] ].32 (C--4-49)
l

ll_i,O, 155,
', 132(C-4,
12.2.10.1g)

12AN....D...J,!).&_T.E_..',:.',.!?.LL!i_1r_Jj._.

I',1o r_e

REFER. NO.

¢'_ C, _ :1 "<-_R_:JL!.:[.L:_,'6L..____A..,_.,..,,...,.L!.M_F_J_JJ:LN__:!

I\1o r_e

_RZ.EE.R_........U!Z__

:t,: /',,r) ".T'!!;'_!;'H/:!:.... /::,a.,.ii:. .....l:,_:_,e:,/? <:7'_!i,f..i I}_i:,c_.... f,_:_t..... .s l:u(5_,v t ;? E(::_/", Fi t._ ,.:::;.t ,'.:.,':::,'fl;/::*._E:,[:_?,

dP fir:, i t:i (::*r_(.:_f l:h.i .ri!, ;,.r" _!_,..l.i min a r / t equ i r _ii,m_!!,r:,t: .





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

215

CREW SUPPORT

RESTRAINT SYSTEMS

21506 HANDHOLDS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: __2Z_.:.-'..g,_/85

C-4(2_2.10. lg)

REQUIREMENTS REFER. NO.

-01 Item,:: that require moving shall have built-in I132(C-4-4S)
handles and/or structura.], or mec:harlic:a] part:s I
suitable for gri.ppir, g in compliance with ',
anthropometric criteria.

-02 Handhold:s/hand rails shall b(.:),:-:trategically
located.

-03 Handholds :shall be clearly vi:Rible under all
cor,ditior.,s of illumination.

I
I

I
1132 (8-4-50)
I
I

I
1155, .160,
1132(C-4,
12.2.10. Ic:)

CANDIDATE SOLUTIONS

02 E.g. at workstations, hatches, etc.

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

An "ISSUE" has been def:ined for study to confirm or complet.e
dPfini t:ion of th.i.spre.liminary requirement.





-_" > (" I " _ ...... o_REPORT FORMAT 3.1 DEoIGN/OPEERATIi[)I',IS REdL..1REMt-:N-Fo

¢'2,
tZ_

2.1.6

C R I--:N '3 U P F:'C)Rf

HC)B IL.I '1"Y ,A .1.....D,::.'_

2.1. 60.1. .[Iq,D rALLED E{:.IU]:PMI:.T.NT

CR()SS REFERENCE TO RFP PARAGRAF"H No:

,:_ ] '"_ *: I 0 r-R lev i. s e d : ............_.J....#::.!:::!z._!:=!._:_.............

C- 4 ( '2. '/..'..l.O..1, g )

g_g.£gI_ZR£--.M.,EN2.S. REFER. NO.

....0 1. I:r_?._:l:a t 1.<-.:,_.ti. t.em_::.:: l:1"_ L r{--.)C:lU i. r <: movi.rIg e::!d"li!:tl. [. Il_!],,,o I 1.:._52 (C --,::!---50) ,

tz::[.. i' ij (:: L l.i I' i!!l .]. c) I" lll E.}c: ]1 i:.itri _ic: i!:.l]. I::)i!_lI, [. E( 5:,"U .:i.[. (!_b .].(_-7 I: c) I,"

g I, 1.[.:)F) ]. rl g J.rl c: c)ill p 71..1.ii_tr117::E-_ w 1. L h a r, L h r o p o m e Lr i. _:::

c:::r ..i [;._::-_r J. a.

•-I..),: i]t.ructural c:omporlent.,::.: that may riot double as
mob.i.].J.t.y aid:T-., :_::,hall be ident.;J.fJ.ed.

-04 :iv(A crE.->va t.l'an.s..l a t..i on ai d sha..Z 1 be provi c7_Pd
fc,r ef#..i c::i en t. hand_ .ing of equ.ipm_en t. & .sm,..'-;_l7

#:,,:!_t" ./:..:_ dLtt'..iOg _:rE_n.!_ l _.] _..i on..) :#

',2 ..2.1. C]. 1... !:;j..1.
I1.46
I
I
I 3].1 (p 79,
'.pp 2.2)
I
I

I1.32,158
I
I

GAN_D_..T_..DA__E[- .S_(:_&::.LJ.T._.IJ:.LN_S_

L].I. Bui.].l:-.i.rf or i:)orl:.able harJct.l.e,5; cc::)u.l.d I:)e used.

REFER. NO.

C R___$_IT_!_CAL___A._S_:3..L..t.H_p__T_I!:j_N_.b'_

I',Io n _:i_

REFER. hi(:).

,.,dt/'7 " 1"'" " ........ ' ' " ' ".,.:::,.'::,U/::: h,{-7.,._c" b4!h,!,r:< CT,!ii>t.l/'74P<q /_or :ii,l:,'.lc/)/ _.:(:;. c,:::,'1"7/"?[ t"l_7 or ,---_dz_;:; _ <::.7":,.P

,.J_PF.i n.i t: .i on 4::,# t:h i .s prP .i 7 m _7r:,ar },' r4i:,qu _:r 4i:,m4!_,r:,_::.





REPORT I--ORMAT 3.i DESIGN/(-)PERATIONS REQUIREMENTS

C R L:_:;W o LJP F .. RT

•. , (_MOBII.._ITY A.[Do

,:1602 PC)RTABLE GEAR

C_..oo REFERENCE TC) RFP PARAGRAPt4 No:

Rev i,z.:ed : _ ,. ..... ,,-_ / "_ (" / - c:
....... _LL..=.=_I., ..................

c-- 4 ( 2. '2..1 o. 1 g )

REQLII REMENTS REFER. NO.

.....01 Portab.le .item::-:<; t.l"la£ FC!:H..-II..I.[F'fZ!_ movemerrt ::z.:l-za].[ 1.1.J32(C.--4...-!:30),

have struct..ura], or mec:l_ar,.].(::al F.)ar t,£ -z<,,..tJ.table I 2.2. 10. l . g..1

l--o r g r ]. p p i n g ]. n c:o m p ]. ]. a n C:e w .i. t: h Ein l"..hr optz_m e i: r J.c: ',
c:r J. t:.e r i a. I

I
-03 Provide design features such 8s in:.._ta.[.lation/ 1.146

handling devices, on pc)rt.able gear as r_e_...deJ.__,

-04 ._ (Dimen.s.i on.,s and hand.] .ing charac ter.i.,.-.ti c:.s of

resupply it:eros to be, handled by t.he fl.ight:
c:re_ must be de.s..igned to accommodate hatch
s_ize and turning radii.,)*

I
I

"1-111:32(C-4.-4c.)
I
I

1
1

CANDIDATE SOLUTIONS

O1 Buil. t.-i.rl or pc)rtal:).le handJ.e::¢, c:ou.td be u,:-.ed.

REFER. NO.

CRITICAL ASSUMPTIONS REFER. NO.

,._r_ i[,.:l,-:ll._"!" ha.s been def:..inr_d for st.ud_,' to c:orJf:irm or c:ompZet:e
<Jc, f .in.i t.ion of th.i ,._; ,ot'e.t .im..inary /":Pqu.lremen t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

217

CREW SUPPORT

COMMUNICATIONS

21701 SYSTEMS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: ____'.-.::_Z:_._!L!_i!5___

0-4(2.2.6)

REQUIREMENTS REFER. NO.

•-01 Provisions shal.], be made for voJ.c_x_ communica.-- l131(p 427)

t.ion between all po:J.nt:.,:.-:, J.n the Space Station, I
and between EVA & IVA crewmembers, l

-02 Auditory feedback within t.he communication l13.1(p 427)
system shall be avoided. ',

-04 As a design goal, where headsets are required, l131(p 427)

they shall be wireless, comfort:ab].e, and I

convenient. I

I
-05 Crewmembers shall receive information without 1131(p 391)

the need for monitoring the reception process, l

I
--Od. All. communical:.ion t.:-:ystem-:::_ _z:ha.l. 1 indicate

opera[-.ing ,:.-:,t:atus, receive or t.ransmit.

-07 Communication system shall not be inter-

locking so that one switch c:ar, interfere wit.h

the whole system.

-08 Sufficient signal intensity and background
contrast shall be provided to ensure clear
communication.

I 1.:;1 (p 3'?L)
I
l
I 1.51(p 3'.:..-_i )
I
I
I
l131(p 391)
I
I
I

I
l

-10 Provide a means of recording and editing
visual, information.

-11 Provide hard copy capability.

-12 Communication equipment installations shall bell55

modular and recor, figurab]e. I

I

I
!

I
I
I
I
I
I ].sl. (p 427)
I
I
ll3L(p 423)
I

-09 Provide an automatic video means of presentingll31(p 423)

the following, ir,c:ludir, g but not limited to: '

system diagram-:_:, maintenance (type, quantity,

st.orage location), procedures, diagrams/
schematics, up.link of graphic data) training

programs, skill maintenance (simulation of

dynamic procedures), educational programs,

news, sport.s, and first, run movies.
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-13 Noise level within the Space Station shall be :131(p 427)

c.ontrolled to enable direct voice communica- I

tior, at normal speech ranges. I

CANDIDATE SOLUTIONS REFER. NO.

Ol

02

Provide portable two-way radio in addition
to fixed base intercom.

Provide a means of isolating speaker output

from microphones.

1131(p 427)
I
!

I
I

l131(p 427)

1

06 Provide illuminated annunciation of transmit/ l

receive status of cummur, ication system than- ',
nels. I

10 Provide a video [.ape recorder capable oF 1131(p 423)
rec:ording at rapid rate::-.:, and compatibl.e wi.t:.h
on-board playback equipment. Provide vi.deo I
t.ape edit.ing equipment. I

CRITICAL ASSUMPTIONS

None

REFER. NO.

An "IS;SUE" has been defined for st:udy to confirm or c:omplete

defini _ion of this preliminary requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

217

CREW SUPPORT

COMMUNICATIONS

21702 LOCATIONS

CROSS REFERENCE TO RFP PARAGRAPH No.:

Rev:/sed: __22Z.2_!Z.!-!.E......_

C-4(2.2.6)

REQUIREMENTS REFER. NO.

-01 Space Stat£on per_.::onnel shall be able I:o 1131(p 3':(_2)

c_:_mmuni(::at.e w:it:.h each other from any location ',

wit:h..[n the Space Stat:J.on comp.Iex. I

CANDIDATE SOLUTIONS

Ol Provide a two-way intercom system

CRITICAL ASSUMPTIONS

Nol-i I-_,

REFER. NO.

li3i(p 392)
I
I

I
!

REFER. NO.

..#. An "Z'2tSUE" has been def.:ined for .st:udy t:o con firm or r..:omplet..e

deFinitior, of this preliminary requirement...





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

217

CREW SUPPORT

COMMUNICATIONS

21703 FUNCTIONAL TYPES

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i _:..::,ed: _ _.__2._:_._,/j_-,[___._

C-4(2.2.6)

REQUIREMENTS REFER. NO.

--131 Commercial color I-V and CCTV sha].] be avail .... I],"._2(C-4..-34)

al::,].e. ',
I

-02 The C&]- de,sign shall provide for crr_wmember::__ I 1...T,2(C-4-39)
to communicate privat.ely with the ground. Th.i.sl
private communications link shall include bot.hl
audio and video data. I

-03 Provide secure communication between Space l131(p 43.[)
St.at.ion personnel and ground control. I

I
I

-04 Provide audio and visual communications for 1.131(p 431)
crew to have regular contact wit.h family and I
Fr i.en d,::i,. ',

I
-05 Provide a mean.-_ of receiving vi.sual infor- 1131(p 415)

mat.J.on at remote work/repair sites. I

•--Oe, Provide a microphone with good voice pickup 1.13.1(p 415)
at. 12 inches away. ',

I
I

-07 Space Station personnel shall have access to 1.131(p 4].5)
an area that. enables private viewing for I
personal communications. I

-OH Space Station personnel shall be able to view l131(p 415)
televJ.sJ.or, broadcasts as a group.

REFER. NO.CANDIDATE SOLUTIONS

GI!:T.N Provide portable "CRT". ',131(p 415)

GEN ProvJ. d_::._ helmet: mounted microphone., i.n ',l.31(p 41.5)
accordance wit.h requirement. ,'

',

GEN ProvJ.de video conferencing capabilities in ',

crew quaff t:.er s. ',

I
I
I
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CRITICAL ASSUMPT IC)N._S_S

N (.n.FlE._

RE,FE R. NO.

:_: /-_,n "._[:."_I,2IUE-" ha:L'._ t_!,_.:,n cT'_:,fzl[rY_.ii,d fC'F .'._,/;LI(LY;,' EO CC'nf,:iF/7i OF CO/IJp..;!_i:'£_'

do f.i r:,..i t:.i on o f t:h..i :,_ prel .i m_i n,::_r }; F_::,qui _ _,merJ t:.



RE:PO Rl FORMAT :3. ]. DE/,3 _1GIq/O PE RAT I C)NS RI!!!IQI.JIi REiiMl!!iiIq]S

:2 (3 I::_li!:bJ ISIJ P Is'O R T

[17;()I"tHIll'! ]i C/:",[ T ,i)[ .I_!;

2.1. 7 " '-., (.)o R E C O RD 14E E P I. N G

C R O S',5!; " .............' .... "-Id-:.FI::.RI::.NGE Ti I) RFF:' F'ARAGRAPH No:

R <-_vi. "::,e d : '::_Z':'_- Z :::':i

(2-- 4 ( 2. '2. d, )

R_E.¢_J_!;[_.RF-_t!._E.IqT.__.':.

.....Ol. 7-h_.::_ i:& 1 Ci_:,t:.:;Jgrl .':.:i:ha[ ] !:::,r_:,'.,i_:ti> I:.Jl,-;' , <q.><!,. i ]. i l.'/

! _::) _"<-_d:O _'d v o .:(.c _-:.! _!!ttqd / _::,F _!!tu d 1 '3 _

....(_::' the C&F '.,"77:_1:.o111:£;I-I,_;_t.]..].o_'cp,/j 'It:, ::.:l.Oi'"i_tqo _::lrld

retr.i.eval, of IV >_r_d CCIV.

-0:3 '"',:)1:..,_:o ',3t.at.J_orl per_:!.;orlr_e]L shall, tu:_:: r_l:)].ri._ t:o

FeC:Ol'-d £,'}r(-)l..trld t.o spece .1.rll::OtlllatLJ.orl t.Kallt:gm.i.E,--

,7;:i.Olq f o r .]_;:!tt. _-_Y Ltt_ _.

REFER. I',IQ.

', i..-; 2' C 4. .-:3 4 )

I

t 1.:::,2 C-4--54)

,,
I
I

I 1.::,1. (p 4:_:;1 )
I
I

CANDIDATE SOLLITIONS

H o1-1f:,

REFER. NO.

CRITICAL ASSUMPT I O_N__S

N o i"1(:L.)

REFER. NO.

:;_: Ar:, ".T.'.::.'SUU" ha.,:.," b_.Pen d_,f.in_Pd For ,_t:ud,,' t..o con F._:rm or c:c,m_-,.let:_P
d_!.,f.i n.i t:i or: o f" gh i .s pr 4?.].i m.i n a r }; t"_:.,qu.i t" emer_ i:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

217

CREW SUPPORT

COMMUN]ICATIONS

2170d, NONNORMAL COMMUNICATIONS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revi'sed : ._lJ,] ./....',_...4.._/._5_

C-4 (2.'2. E,)

REQUIREMENTS REFER. NO.

-01. Provisions-: s:hall be made For a con tingermcy 11.32(C..-4-35)
command and Le.l.emeLry link t:.o t.he ground From I
the Space '3t.at.ton and t-;pac:e P.[atforms. I

-02 Provisions shall be made for visual communi-

cations between IVA and EVA crewmembers.

I
1132 (C-4-34)
I
I

1
I
I

1

CANDIDATE SOLUTIONS

02 l_rov]de virtual window_:: from IVA workstation
t.(:) EVA work area_:_:;.

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

:e: ,_n "ISSUE" has been defined for st:udy t.o confirm or c:omplet.e

definition of this preliminary requirement.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

21 °

CREW SUPPORT

QUALITY ASSURANCE

21801 PROCEDURES VERIFICATION

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.1.12)

REQUIREMENTS REFER. NO.

-01 Quality Assurance I132(C-4-22)

Quality assurance program requirements For thel

SSP are (Jel:ined iF, '3'.-;P reference document, ',

"Product. Assurance Requirements For t:.he Space ',

Station Program", (J8400001). I

,,
-02 On-Orbit Procedures Verification 1313

The crew shall be the primary method for veri-',

fication of the correct completion of on-orbit, l

manual procedures, & shall provide at secondary',

method for verifying procedures completed I

autonomously. ',

CANDIDATE SOLUTIONS

None I

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

,4n "ISSUE" has beer, defined for study t.:o confirm or complet:e

definition of this prelim:i.nary require.met, t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

21 _:ii:

CREW SUPPORT

QUALITY ASSURANCE

21802 CONDITION VERIFICATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: _._'_2.E,J_!3_5___

C-4(2.1.12)

REQUIREMENTS REFER. NO.

--@i Fhe crew shall, be assigned the re:__ponsibility ',515

t:c:, assure that:, specific: critical, c:harac:ter-. I
ist:.ic_: of systems, subsystem-{-:.:, and component.,._ I
are maintained or obta.ir, ed. Th.i.s may be in I
conjunction with Space Stat.ion system ',
assembly, maintenance, repair, and operations;l
or it may be required for user support I
operations. I

!
!

-02 Verification of controls on processes such ',5.t5
as welding, soldering, or bonding shall be t..hel
responsibility of the crewmember performing I
the process.

-OS A routine appro_:_c:h to the maintenance oF the

quality of" soft.ware that c:an be modified by
r::rew acLion shall be developed & implemented.

I
I

I
I

I L:_.t:;
1

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

ArJ "IS_IiUE."has; been defined for study to confirm or complete

defini tion of this preliminary requirement..





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW SUPPOR1-

QUALITY ASSURANCE

218133 CONTROL

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: _ _'.2.Z.;____,ZI:]5 _._

c-4(2.z.12)

REQUIREMENTS

-{:!2 A means shall be provided to visuai, ly di,:{.:p].ay ',3].3

t:he status of the integrity o1:" critical.

equi. pmenL enclosure,::.:.:, ff[ui,J ].[ne connecl:.ion,s,

e..!.ectrica]/e].er::tronic connections, and
mechan£cal fasteners.

-03 Flammable materials exposed to the ambient

atmosphere of the Space Stat.ion habitable

volumes shall be separated to prevent flame

propagation paths. Simi].arly, separation of

flammable materials from potential ignition

sources is; required to t:.he maximum extent

po_,.sib Ie.

I

I
I

I i32(0-4,

',2.1.ii.3c)

-{:}4 The means to _eadL].y and _iccurately verJty tl,e',3IS

c:ontroi o1: loose parts shal.t be provided in ',

the de-:-.:ign and £n operatic)hal documenl:.al:.i.or_. ',

CANDIDATE SOLUTIONS REFER. NO.

GEN Provide attachable tags or decals, bend tabs,

etc., to mark parts to indic:ate that parts

are discrepant.

GEN Provide equipment and procedures to verify
f:].u id connections.

GI:{N Provide the capability to initiate laminar

flow control of vapor migration at. hat.c:hways

where free personnel transfer capability and

cor, tro.] of atmosphere migration ar_:-, required

s i mu t. l..aneously.

1313

I
I

,,

1313

,,

,,

1313

,,

,,

,,

,,

02 Provide equipment er,c].osure integrity seals 1313

and litt.irlg torque stripes, or ..z{;imil_:_trdevicesl

used .in ground f:aci].it.ies, modified 1:or O-g/ I

closed environment appJicat.ions. I
,,

02 Develop a method or methods of provi.ding a ',313

visual display of t.he integrit.y of equipment I
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-- _-}13,-.

{34

erlc:losures s].mi].ar 1:o eqLtJ.pmerJt J.nt.egrity

Se_-_].S USed [FI gl;"C}Ulqd t.est, or operat:Lor_a].
f:,::[c: .i. [ J. t.J. es.

Dev{-_].op ,:__me_t.ho(:l or mel:l-_c::)d,:_: oi: F)rovJ.dtr_(i_ _

v i ::.]:.t.i ;!:t]. <:]i.,£_p].ay c::}f t.l_c:.:, J.rl[._i:_grJl:y ol _ f].uid _u_d

_::-?]. E:_{::: 1:. _ :L {::: _!_ ][ {:: Olq rl L_ (2 I _::} t %:, _!!1rt _:J m (i-:,{::: h &_ FIt C ,2L ].

[:;_::£t.el-ler2:.:, _:_:J.lnJ.]._]P [.o t.orqu..le st;r.i.pE.P:.:.:.: u,:sc:_._(:l :i.l"n

g l" o,.Ind l--ac:i 1 i t:i es.

Provide O-g hancJlJ.r,g c:addJ.e_:__/sl:.orage vo].Llmes
such that. t.he absence of: ].oose part.s J.,..-:;

r cea d i 1 y d e 1:.e c: 1:a b [ e b y v 1 s,.I a .[ i. n s p e c: t.._ o r,.

I

I

I

I

I .:.:;1 L":',

I

I

I

I

I

15.13

I

I

I

{34 Avoid reqLtiremer, t For p(:)i:.er, t.ia].].y ].c} {::}_::-:e par[-_:.-:- ]3112";

t.hat:. _]re t.oo .i:-:ma].] t.{-} I::>e IqarldJ.e(:l c::}P- ,s_.)l._rl I

r _-?a d 1..[ y a n {:.t e a,:_,:i ! v. ,,

,,

I::}_._ I::.'.C}l"lS:.:_icjei" f:i.l"l i._-:::h{.:_,: f:c,r D;]_ [:::-:: {:}r I:.{:}{::;1.,:}:, l:l_al- ',::;1..2;

a_ e Peii:l(:JJ.].y VJ._:_il:)]L:::' ,:]L:L:J{!L_I"IS[- I'l(:}t'illi!_l] ',
i.nt._.i_r J.of l:..)i]{:::14!i_P"OUl',(:l_i:;.

,,
{:2}4 ProvL(Je {:Jet.at.Led t'.ooL/p.:[ec:e p_rt..:_c:c:ounI:. .... 1.5:1_.::_

al:::}.i].lt.y c:hec:k.[J.st.s Jln operational proc:ecJures. ',

CRITICAL ASSUMPTIONS

U (:3 rl c-::-_

REFER. NO.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2

2].°

CREW SUPPORT

QUALITY ASSURANCE

21804 EQUIPMENT CALIBRATION/CERTIFICATION

CROSS REFERENCE TO RFP PARAGRAPH No-

Revised : ___':__]...2._6J. ,'..:.'___

C-4(2.1.12)

REQUIREMENTS

-O1 The capability shall be provided for onboar,J

calibration of equipment requiring high

accI.Lr 9cy.

-02 An onboard metrology system shall be estab-

lished, document.ed, and maintained to ensure I

that mea,surement standards and equipment used I

t:.o calibrate or, board operational or user I

devices are adequate to achieve the accuracy ',

required by controlling specifications. I

REFER. NO.

1124(10.1.2.3

I

::_i2(4. :_?,)

C AN_ D...__.___.__....______ID A T E SOLUTIONS

Nor] e

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

:_ An "ISSUE" has been defined for study to cor_f"irm or c:omplet:e

definition of this preliminary,, requirement:.





RE'(iF :RT FORMAT.... 3 1 DESIGN/iiPERATIc)NS REQLJIREMENTS

_L

2.18

C RE W SIJ P Pt:_R T

0 LJA [.. I T Y A..).J U RA N L,E::.

':' 1 ,:, 0,._ ANOMALY INVESTIGATION, ANALYSIS & EVALUATION

CROSS REFERENCE TO RF:P PARAGRAPH No:

,:_ / ,"__: / c, qR e v i s e d : .... =__ ,:,,=,

(]-4 (2. I. 12)

REc'}LI I REMENTS REFER. NO.

¢ .-, E 1

....0.[._" :# {, :0 ! t:W,:_FP pr;z:'b .l _Pm r_iiV:,'or 1:.7.'ng .'.!;:h,:__. t bP ._r_c.] ctd_P,.Jl ::!.:12

.i n t:he S_8E:_P S t:,::Yt:3: C.._r_"ii;'),'.S't:_ii'/# prob.,t: _!i,lr; t'elz:_or t:.:ing I ( 4. ] 3. I 0 )
,Z_/':r(J Kott"ec _:.._ ve ,._c t: ._;zv/ ...g}/.5 t.:f-P/#. ,):_ I

I
I
I

I

I
I
I

CANDIDATE Sc)LUTIc)NS

Iq0 rl e

REFER. NO.

CRITICAL ASSUMPTIONS

N 0 FIe

REFER. NO.

An I_,sUE has been defined for .£tud}/ to confirm or comp_l, et.r.,

def.ini tion of this pre..Ziminar,v reqctirement..





REPORTFc..)RMAT3.]. DESIGN/OPERATIONS REQUIREMENTS

2

21:!ii:

CREW " '__Ar,ro IJr" r ..r_

I_)l..JA L I ] Y A S',:-;t_.IR A N C E

*-) • i-i - ,'_'..[ ,:,(Je, REPORTING AND RECORDING

bRc,..),..) REFERENCE TO RFP PARAGRAPH No:

Rev sed nT"JJ..}l-J._') " i-s
: ........zZ...<-..P.L_'.z.=,.....

C-.-4(2.1.12)

REOU I REMENTS REFER. NO.

--0.2 -#(A qua.].i t:y a.s...!r;ut,:_nc:_P rPporting and KE_,coFd..i.,":,!2 Ii3.1.:5

."y..ii, £em wi .Z .;! b_-_ dE:,ve._ ot:,::,d whi c:h pr<:_v.:i d_.P...ii, t:he I

c,:_l:h_bi.._.._ t,;' to m,:-_.iFt_tair_ C:OgFI.._ Z,::-_r_c_P of t:h_.? I

c7ua.t.z t:y charac: t:eri.,_,'t:.ir:._, of .speci fig Space ,

•-_tation .,.-,yst:ems or harduJare and -_of£u_are I

element_,- _ and to verify,' the general level of ,

qua.lity of the tota..l Space Station system. ',

The requ.irement:_ _- for sut,mi t:t:al of quali t_,' l

:"eport:.s and records by the flight cre_ during I

ot't,__ tal operat_ions is," TBD. ,).'_ I
I
I

-O.Z_ ._(Ouali t,v surveys wi.l.1 be pr._rformed at 13.13

pe, r.iod.fc interva..ls t:o pt-o,/.fdE? an overa_l]. ',
.'.g/.":,:i t U.'._-.:t _Ppor 1: ,'.::_r_._3'/:),:f_c _.:P,5'/::,::_t i (:'n v_pE.,,r ,:{_t:.i or:c,.5 ,:_n (:_ '_

/':_,::_b.._......e..,.' " ." ' , ' .t.,Z'f__[__..[ l':)," L:'." f:)r:_ (J .f t: ..i _::?r/.5![. ,.'_ c. h f{ii> t::. ].." __..._ _:_ _.. _4_.:i .]...i' l:,_i? I

de,/f-_.._[oped to rec:or-d £he condi £..[on.,s o&,._erv,gd I

if:,c:.tud.:ing _Tenr.::,ra.l. hc'u._;-_!?,t,_eep.ing, df.sptay._!: ,:!._nd I

f:DF_ l:rO.._.'.g, dec:kS.._ .,._ _{ind C:tt_P C:,_rdt.'.!i_, ._t_.-O_a._:_P ',

c:onf..igurat:ion ma.ir_t:_v'.,ar_c:e _,ut....,,,..:,t._m_:" -,,:",,, ..... :, st:at:u.s, I

_orR._ t:a t.i on.E,, genera.1 _ear E_tL'." . .'..-:lUKV_P]/
,' ..i.'...:.:TB D. ,) ._ft" 6..'q£ten _::/

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

N o rl e

REFER. Nt-).

:¢. An _[,.'5:,_,UE. ha.::-.., l'.,e_Pn defined for _..t.t.td/ t:o c.ont:.,'.'t'm or c:cmF-<t, ete

def.ini t.ion of th.i.'._ prr,l..fmina.ry tequ.it'ement.





• . " ..,_. . (.) \ ,";REPORT FC)RMAT :-_ 1 DE,:_]:GIq/C_PERATI_II.: REOUIRE'MI-:NTS

2! 1 _iii;

C;Rli-:N ':" ',.._IJF I:'C]I:_T

i-i -2 .L,:, I.)7 7 " "_-" .... ["DEFH:;r :[.ON 1 ,:_uI._A 1-.[ _}N, AN[) I DE:NT:[I::I(SAT :[ ON

{-'ROSS RE:FERENCE TO RF'P PARAGRAPFt Iqo:

,z# /,_ _: 1 ,:, r:"
R (_._V ]. ::']: :[:{'._(:_ : .......... ::._L.._:'=._:=LL.'.:.:L;.] ...........

C'-- 4 ( 2. i. Z 2. )

R_E_!:.&!..IR_.E_M._EN_T.S_ R__EE_F.ER_.__N_(:J.....

o t: _,':P,::_'i_:,:7_._,i ,,-:c t::/':_ii,pt_P.'.i::.,._Lir_P /r._,p.,_._b__!_n_P_::::f: ',

t:ab..i t:,:_t,l ,'.!;' vo.t um_iiv._{,..) :_ I

CANDIDATE SOLUTIONS

Non e

REFER. NO.

CRITICAL ASSUMPTIONS

I'l o i-1{:.i;

REFER. NO.

.4r_ ..[,t:,:::U/:: ./_,.-_:_-,_:t_P_i,l'_ def_l:r:_4iP<_ For ._i;i.:Ll(:t_,' /:o (:on i::.i f/# _::_ (:o///f.:; __::/_...

ct_P#.i/':_ ._:l:__:on o 1:: t:h J .,._, pr _P..Z..i/#.i n a t ); ._e,qu _:z _Pf#_Pr_t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

219 CLOTHING

21901 IV CLOTHING (UNDERWEAR AND OUTERWEAR)

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i s:,ed : _ !J:3_Z2 ./.{L_',_[_j_-

C-4(2.2.10.2j)

REQUIREMENTS REFER. NO.

-01 Clothing shall be provided for exclu_:{..:iveu_.:::e

of each c:rewmember.

-03 Clothing shall be capable of being donned/

doffed by a crewmember, unassist.ed in O-g.

-04 :_'(Materials shall be

washing met.hods. ):_

-O5

-136

-O7

-08

-11

....12

-.-15

-16

-18

-19

I lO3(p ,!,-
', .1), 1.o4
I (P 51 )

I
I i03(p _',-1 )
1126(p 31)
I

compatible _i th cleaning,,"', iO3(p 6-Z)

1104(p 51)

allow

:_(Sui table types of closure//adjustments

accommodating body measurement changes
shall be provided in clothing design.):_

CJ.othing _::_:hal].be des:igned to allow

effJcier,t u_{:e oH" commodes/urinals and

unrestricted mobility.

Clothing shall provide thermal comfort.

I

Ii03 p

Ii04 p
I

1103 p

1104 p
I

l

1104(p

lllO(p
I

All crew clothing will be government

furnished equipment.

Clothing for each crewmember shall be

identified.

Common clothing .';._tylesshall be utilized

for male and Female crewmember,::, to greatest.
extent, possible.

Clothing design shall incorporate sufficient

stowage l:"eatures for needed small items.

:_(Clothing for hazardou.s operations shall be

provi ded. ) :¢_

Footwear shall be compatible with the
restraint system.

Gloves shall be provided in different weights

si)

2o-2s)

1132 (C-4-58)
I
I
1359

I
I

1104(p 5.1)

',.I.03(p _!i,-].)

I
!

IllO(p 24-29)
II04(p 51)
I
t

',126(p 31)

',I04 (p 51)

!
I

II03(p 6-2)
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and materials to accommodate efficient use I
requirements. I

CANDIDATE SOLUTIONS REFER. NO.

GEN Use ab,.r,orbent, air permeable fabric such as I
cotton. I

!
!

GEN Provide shorts/panties; t-shirt/braT socks I
as designated by personal preference. I

I
I

GEN Provide thermal underwear if requested. ',
I
I

GEN C].othing quantit.ies per c:rewmember should 1128
be a func:tion of garment, maint.enance. I

,,
GEN Provi.de "mult.[-u.._-:.e" garments. ',.].04p 6-2)

,,
0.3 Use fasteners with ease of operation ,._:uch az!-.:: I

sl. ide fasteners, hook/p:i, le, snaps. ',

03

O7

Use slide fasteners for" major garment entries, l

such as jacket and trouser openings, l

Provide thermal adjustability with multiple

garment system.

I
I i03(CH.6)
I liO(p 20)
_104
I
I

I0 Supply some or all clothing from off-the shelfllO3(CH 6)

sources or allow personal clothing. ',104(p 51)

11 U.:_,e colored permaner, t tag _:-,ystem for personal ',
c:lothing .identifi.catton during mission. I

I
13 Provide a choic:e of colors and styles for _,104(p S1)

visual variety and personal preference. ',llO(p 52)
I

1S Incorporate pockets sized for books, tools, :
pencils, et.c. I

I
I

16 Provide disposable protective overgarments for',lO3(p 6-3)
hazardous operations.

I
1:!.-.: Modify footwear to incorporate a foot: ',103(p _,-2)

r e.:-:.:tra J.n L J n l:.er Face. ',

CRITICAL ASSUMPTIONS REFER. NO.

0 Clothing will provide: Function; comfort;

bodily protection; allowance for physio-

logical changes.

() Clothin(.] wilt be sized to accommodate 15% 132((3--4-47)

Oriental Female ._ 9.'.!;%American male popula-

t.ior, s adjusted for 30 year growth trends
from the baseine est..imat-e year" .].9:!:5
extrapolated t.o the year 2000.
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o 'Supply clothing in sufficier, t quantitie,s

for a '!i>O-.-.daym.J.ssior,. These quantities

beir, g deper, dent ,.tpor, use of ]-BD laur, dry

sy,.-.-:.:t..eln al"l,::J/or TBD rest.tpp].y mJ.ssJ.or_

,.-:.y s t e m, a n d / o r '!i)0.- d a y i. r_V e n t o r y .sy s t. e m.

An "ISSUE" has been def.ir_ed for .st:udy t.o confirm or c:omp.let.e

definit.ion of _.his preliminar,v requirement..





(._. (-) ,--REP()RT FORMAT 3.1 DE,:).[GII/.FIERAT'IOI,IS REQLIIREMEIqTS

2 CREW !:;]pp(hRT

2 ] 9 CL () T H I I\IG

1 _0o GROWTH

CROSS REFERENCE T() RFP PARAGRAPH No:

,_1"_ I,'-,rRe. v i s e d : __.LL_._,=j..'_:-O

C-"4(2.2..t.0.2j)

REQU I REMENTS REFER. NO.

CANDIDATE SOLUTIONS

None

REFER. NO.

C R_I.1,.L$._C_&L_&___IL_)_MP_T__I[J_N',:__.

o Provit:sior,,s of c].ot.hJ.ng wi..!], irJ(::r(::-.,a_:-:..::_.::..,

I:)YOl:)C)l,LiOrla.,[.],y a..":-:; EtJ. Zt,:i.) t:)f IllJ.L---.;E;iorl crew

g I'" OWS.

REFER. NO.

:_ ,.On "ISSUE" has, been defined for s,'tud_,' t:o c.onfirm or complet:e

definit.ic_n of t.h.i'zq prelim..inar_," reqct..iremenL.





o " " {- '*_REPORT FORMAT 3.1 DE=,II=N/tIPERATI3NS RE(]UIREMENTS

2 C RE W '3U P P 0 R T

,.)r.) --,:...:..U V .I:B IRA[ I ON

_-I t-} - -I•"--,:.0 L. 1. VIBRATION CONTROL

I.,RI.),._,:_ REFEiZRENCE TEl RFP F'ARAGRAPH No:

,'2# ":" ,2, I::"Re v i _ e d : ...... zZ,.-.'D_L.::.-#_......

C-4 ( 41:, )

REQUIREMENTS REFER. NO.

.....0 Z .# (,$ l: a t: i on an d equ.i ,e._m_!xc,L: vi: br a t: .i on ._ i m i l:.:.:.-:.:i-:ha 1 ] ', 1. 30 ( p 27; )
• i 1 ...... /h(;, dP f'..i n_ii,d and i/npo2;,gd (::;./_ i-}..t t _ii,qu.i plf_,9.c, t: I .1.::):_ ,,.p .1.75--

i n.,s _:a.l 1 a i: i on.,:_:..) _ ', t 78 )
I
I

I
I

I
I

I

I

I
I

1
I

I
I

CANDIDATE SOLUTIONS

I'li::, I"t (_i"_

REFER. NO.

CRITICAL ASSUMPTIONS

N o rl l.-_

REFER. NO.

Ii "lc, _ -, iiAn .IJ::)UE has been def.in_.-...,d for s;t:udy t:o c.r:v-,fJrm or comp._e,t:_:,

def../ni t:i c,'n or- l:hi.s r.,te] imi nat ;,' r equ i t em_i:,r:,t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACIIVIr!EI:{;

CREW [I::<A] N ING

30101 TRAINING METHODS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i-_:_ed : ..... .:i[!.Z._::':.(_!.J...!ii!.[_.........

c-_{(2.5)

REQ.LJ._______________._I.REMENTS REFER. NO.

-Oe, E x ton,.:i vc, pref ].igh t tra tr,i.r,,:.:icap,.!il:)J.].i ty r.::haI i I1J.:.:;2,:i.::-.-3.--11,

be limited to critical E;yt:.::.:totll functions with ',2.5ic)

einpha_:-.:[-<,.: on part-ta,.:.k training. [nl:requen I:. ',

and low crJ. tica].it:.y task traJ.nJ.r_g capabJ.].J.t.y I
sha[£ be conducted on a minimal basi.s on the ',

ground, supp.].emented by on-orbit refresher ',

lessons, and on-the-job training using I

onboard trainJ.ng capabilities. ',
,,

CANDIDATE SOLUTIONS

Norll,!:'

REFER. NO.

CRITICAL ASSUMPTIONS

o Preflight ground training will include part.-

task trainers and full team simulation.

o I::'ay].oad unique training sha!] be provi<Je,J hy
the c u_:i.:-tome r.

REFER. NO.

132 ,.'C-2- ] r_.,

An "iS':-tLlb."has been def.ined for study t:o ocnfirm or cc,m/:_l_Pt:_iP

de.f._:n ._:l:._:(::_r_ r:_f: 1:/:, i.':i. t:.*r_-</..im.._:nar.v .r_.i,quiremerJt:.





F{li::-.I:'ORTFORMAT:5. ]. DI..:_S:I:GIq/C)F'I!:RA].... ':" ' .... , ':'.I:(.>N,.>RE(i;)1..I:I:RE.MI::.I.I]-..:)

.......... (...CREW ACT :t:V I. I I t:::..::;

C R li:i:t.'.; 1 R,,\ :[ 1'4:_I'.lG

,.)L} ]. (..),-.. ...... • "" <2"TRAIN:I:NG DE.VIE, E:.,.) AND MEI:):I:A

_..,:>,:> R[-Et--ERENCE TO) RF:P I:'AIRAGF_APH No:

R e v J......{...1 ::" ':'<" ':;)Z _-)(:, / _:_%

(.,-,..> _,:... 5 ) ; 0-4 ,' ':'. ':) S. :Sd )

.R__E(_.!.Lt.LR_.g_EN_Z_'z

-!7;4 l< (.Pt-;:)v. i ,..:h:> t:h<!i> _. :.:._':":.:.,b.;:i'..i _' _," f:of !::tt"_:!i>f:..I i :::i,7/':,1.": ,:.:-i/:,<J

,_C: l: J ',,"_P t::L:)IIII:>U i:_iiu ,:!:Li <:J_ii'<j .J n.:ii_/:tCIC:: l: .i 01":_ ,::-_/':r<2//'O,_

o t:L,_:,.r t:_!i>c:hr_..i_::,:_.._.l _; ,_<_v,:f_r.,c:_pd 2 _Parr_.i rJ.(.._ a.i <.f...!:,...)_,

-05 ._ ( Pr ov.i <Je for o t" f .i c.i <Pn t: ,:end c:o.':- t.-o f"F_,c. t:.i ve

g'rE:-F.1 _igh t: t:ra..ir_.ir_g a]'l<_ o1-1-d:)l--_:lJ:/.: t.ra:in.ir_g

and ._;'..i 2.1 retort t..i on. ):_,

•-i-}_-, C;t- (..:.:,MJ.n l:.(.:i:,_"f"ac (:.._,-.:.,,compt.tt.{._r, _-_Lt<J2Lo., and v _(:teo

(:::_tl:_b:_.:[.it.:LE._S f:or t.r,._,[rtJ.ng or_board and or) t.he

gtl::)l.tll(:] shi_l.[.[ be CC)llipi_ll:.i.l:.)].(.:.:_.

REFER. NO.

I .1.:.:;2 C :5

I '2... _:_}

I
I
I
1125 p 4-z9)
I
I
I

I
I

I .1.:52 ( C'- 4,
I 2.2.5.3d)

I

E.LA.J:t[I).;:[_[).A_T__:__:::.:.[-.:7.) L.U T.......................................:[ ONS

N (::)rl {.:.::.

B__E_E.R_.......U.(_[....

CR:[TIC;AL ASSUMPTIONS

(:) I:',!_y].(:::,i!_d ,.u",[qLt(e t:.raJ.n.ir_g wj.].]. I::)e r.:)r(::)vi.ded I::)y
[ ]"1(':'_ C: I.[ !):; t'. C)Ill (':_)['" .

REFER. NO.

1 :;,'-.:), ( {''>

,::_ _::'....>. 1.





REPORTFCIRMAT3.]. DESIGN/OPE.RATIC)NS REQI_JIREMENTS

CREW AI]T ][ VIE T I E,:.

C RE W T R AiI: I',11I',IG

TRAINING LOCATION

CROSS REFERENCE TO RFP PARAGRAPH No:

-- e-} ,. .- ::Re v t ':_,e <:4,: ..........:._L_-d-_Z,;-,:_............

c-3 (2.5)

R.E i;}t.._J.:.[_RE_M_E.N_Tb'. REFER. NO.

....O::_ _::u_l::,:){_r,:l t_.:_i.ni.r,,:i;] ,:::hal.!. I::.:!_ (:h-:::,,-::i.!i_rJli,cl I:c:; Ol::)t:imi;!.o_ 1.32(C--3-1. I,_J

(:r(-?w J.rFt..c.:i.:,rl:aco, r.:)r(_vi.(:J_:+:, (::Ol]C_l..ic:Jv(.:._ rgI"IVJ, t"(:H"Jill{!.:'FF[: _ _

and estI.al:,.] L,::::I, i::oirllnor, i:iJ.].i:y wIi. II:h !i_li,"Ol.ll"ld ',

i: r a i Iq :[LIqg. '.

I
,,
I

CANDIDATE SOLUTIONS

N (::)I"i E?

REFER. NO.

CRITICAL ASSUMPTIONS

,:9 I::_,!!tY].O,:_(J urliclLle t.rai.rl:i.r,!g wil.t. I::_e I:)rovi_tect by
[.. h E'? C I..I.E.:-:[:. (::_fl¿E-:'t" .

REFER. NO.

1 ::'" ,: I:::-")

,:1... I:!,. [ )

An "[,t!!,:!;I..I[:::"" h,:.t.ti.4 l:'t_.iP4ii,t?(:fPf:i r:f_P(:7' .For .:g-l":u(:/'y t:o COl? f_ rm c,F Eoffto _P 1:4?

,:: _--d,L.,. ,u,!iPffl_?Y:_ [: ..





R ElP O R T F OR M A T 3. "1 D ElS I ISN / O P E RA T I () N S F,I::._::I.. £ RE:.ME.1"4T ,::>

C R E W A C T ][V ]:T Ili.:..S

C R IEW T I::<A II',III\IIS

30.1 - '::U,.._ T RA ]"N I N G I"0 R U RG A N I ZA l"I OI".IAL_ E I-F I:-.L,l ]._ I-.I',lE ,::)o

p I-_ I-) _:" _:" " ........ ;' ...... " ""_,r_-..o ,_> RE.FI:.REIqL, E '1"0 RFP PARAGP, APH No:

Rev i _:.:.:.:o d : '::7/iS rlZ: :: t::;

C--3 ( 2.5 )

R_E.c)U..!_R.B_MEN .T_t_ REFER. NO.

....04 rl-_,:i_ (I-'IFC)I.II"I_:] i!TiFICJ f:] i,:i;lhl: crc,w::.: '.-.:h<:t].] Ilav!) <:!i.'.-,_:,;_:7:_..->I1.:.L'7,1.::7;O

I:::': o t:).],i.:£eIll i, e _:e::o ]. I.I t. ]. o I1 I. i'"_!!li ri ] 11[:.:I. I

I
I
I
I
I
I
I
I
I
I

[-AJ_!.D_..!_.D.A.T_E_.._.:.-i.f-!L&l__r__ZJ_LLN__.

I',Io ri i-_._

R__E_.r:-.ER........N..!:l_.....

E.R..!fL!¢].A_L_A__._it_.t!P_T_]:__.:!...N.,':i

FI_.::,It1!9

B._EE.E,-R............N_.!.:t....

:4,: ArT "].:_',-7/:.//-7.7" h,:i.l..,:..,b_ii>Pr7 d_i_>f..inPd for .st:udy t:d; _:onf.,'.'fm or comt:.-,..l_Pt:_iP

def.in.i t .7t:,n of t:h 7.,.:.: pr_P1 ..fm.in,:tr ),' t_.:.><.Tui :"_i>m_Prst:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

CREW TRAINING

JOIO7 SPACE STATION GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : ...........:ii_./...._i_._!/_!!_!.i_......,._

C-L:_ (2. ].)

REFER. NO.

CANDIDATE SOLUTIONS REFER. NO.

CRITICAL ASSUMPTIONS

O The growth of the '.{!;paceStation from a crew

of ti::<]xt.o a creu i::)[eiqhteen wJ]] not /r, tr(::,-

du(::o (JoSJgl] concel:)t c:hange_:::< of op<.,ratJon

requirements which .i.mpact the nature o1: the

training program needs.

REFER. NO.





RIEP 0 R T F () R MA T 3. ]. D E S I GN / () PE RA T I 0 N',;.; RE C-.)U I RIEM F N T '3

C"R E W A C T ]: V ::[T I E S

HA [ I\tTA Z IqAB I I....I1 1 'f

30301 A C [" E S S I B I L I T Y

CRC)S'3 REFERENCF TO RFP PARAGRAPH No:

Rev i sed : .... .'-!.Z_.Q_/__"_[,_'_.......

c ( 5.6.4 ) ; c'-5 ( :::;. 2 )

RE C-IUI REMENTS REFER. NO.

.... ( [:] ]" R{:?p ].QC 191i]E-:'ri t 0 F si.tbGys:lY.@m <i:,c]u ir.:qfvg)-i t GhH_ ]. ]. riIc) l. _ :5l/"

]' t.I'_(:q].l ]. ]" {:i':' [I.I"l (:':l_ ]'' ('I :I' [ ] ] (::) V _] ]" [T: ] ]]I [:_ I I[ _:I':]: (:: : OFI rilE)(::: "[:. 'J, C)I"I C) F c) l:h (i:,r ',

t:-..;I.Ibt::{.:'/E.:l][!-_lfl eql..IJ.ri)lnE.)rlt rlc)t EI:J"l;!il ]. rE)pl;:.ici.].xflE:l") t oF ]

;:{ll'l eqi..tiiplllerlt moclu]e require [:.I"le relnc)v_t], of ]

di,:-_c:or, r, ec:t:.ion oi: other equir:)meF, t ii]o(JL|.l.(:_;:_. ]

I
-02 Subsystems equipmerit shall be removable or re--1317

plac:eable by using insta].]atiorl haiqdlirlq de .... l
VIiCBF; & st.arudardized c)rlboard too.[ kit.s, l

l
.... I:) ::I_ ]" _'1 e il F, tie r I-': ['.') [I rl e c: t i n g p 1 II.[ I n E) "i ['I g & W I i _" e / (:: i_ _) I e I :5 .t 7

a c c e s s s h a 11 h a v e s u i t. a b 1e a t. I[Ia (::_1i]_e i-,t. Jle ri _ ill._II & l
_nI:) t--[I--I It, J" FI g C h a r a c t, (:9.r i s t, i c t:_: t o f _Ec i .]. i t i_ t 1.9 t e-

iii c) v ;::l ] / _. E?p .t ;:.itc: (i_ tTI{-:_rl I:

.... (::)_:I) Service point.s fDr fluid systems, irlCl,..L(Jilq,i_J

those for fi].J, ing, drainir)g, purging or

bleeding, shall be in ac:cessible locations.

I

I
I

I 3 ]. =!ii:

l

I
I
l Z ]]i (:} ( P ]') Ii:1 "i ) )

I
I

I

-O'!i) Where illech;!:tlqicc_]. I:"].l.lJ.d C:C)FIr'leCl:.C;r'G i!iFe tIe ....

qLIJ. r(i._d, GufFicier]t. cJ.(9.,'._r_fJc:c-? fOF ;_.tC:C (-.:.':gS: _!!d']d

vt':;ibi, li.t.y ::;ha].l be provided to allow For I:he I

JIrlsti(_[II]I](_ltI.-[(:)rl C) I_. rIIG_W cor, rJec:t.or.,:.:.:. JIf: dalII6((i-_("i') ]

C)C: C: U t" G. ]

I

I
I

I 1.24(#42,

I (::'-.z- i 5 )

.... (::]7 I]-he c:onta_inmerYt of: elec:tric:al cables, f]iuid

line.'_-'; & other subsyst:.em c:ompor)ent:s within

trays and/or behind protecti.ve shields shall

r_o t p F¢.:C ] LI d e J. CJ e n t i f J. C a "t:, I] . c) n o If C : () I_ p c} rl e rl "t. [_; t } Y

decals,, ].abe].,::-;, co].or cod:i.r,g & other appror.:,ri-]
_:!tIt. _":' i£IC-:.!!!tI"l f-< .. ]

I
....O,S' ._ (AII wa1.1.s, bu I kh_P,:-_d.'s, h,:.:_tche.s, & ...:_,<ii>,:.::,..;.'.!i, w/:,,,P.__-_', ] ...........

.in t:egr i t:;,' .i.:.-:, r<Pqu.i r_-.>d t:o main t:,:_:,'.'r_ pr_,.,._,.sur.i .... ',2.. 1.1..1.. ",.-'..)

I.rh::._..i19 t_PI'h::I_#_C4P or t" 4!i,!:_,_ .?:r _/1)_.' .,.i];h..[ r t: --.G l &>_iPv_P<:/ E:tI_ptat .....

f#_i?._#b(Pt".'.ii: of /.ii-MUv.Z,u _ t_:?<d ct_:iP,t,,l_#,gfr._.b4iPr.F,.. ):f_
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-l.O Accessibility to equipment attaching hardware ',124(C--![-15,

electrical conr, ec:tors, electrical breaker,:..:./ #34)

fuses!,, and p.].umb.irlg ,:.shall be prov.idet_J Jr, all

areas, without the need to functLona.[ly

dis:,connect., t:.he ORU. Provir_:,ions ::-.:hall I::,__ made

for r}::aJ:ely sL:.ab_lizing removed ORU,:-: whic.h

remain J":unction_:t]]y connec:ted, while ac:c:e:::._.:: i,::,

gained into t.he Ol:._U or behind iL:.s .Ln,,}.:taL[ed
location.

-11 No connector shall be lockwired.

-12 Stowage shall not. prec].ude access to

component: or avionic: bay,:{.:,.

....]:7, Wi. re harne,:-..:s & fluid Liners: ,:.x:ha].l b_-:_ in _.ab]e

trays t:or rK-h.l(Jy ,!_(ce':.:'./,.

"t4 Fold out::/pu].[ out _:l_,_t_er,:;,.: & cal:._inet;:; ":;,h,_L.]. 1:.,_.,

u_::..:ed where po':_.:s]b],-:_ t:,._ provide (:_ase c,f a(:ce,-:.:s,
and pane].s should be designed t.o be examined

from different angles.

i24(c-I-15),
#ss)

124 C-I-iS) ,
#39

124 C-I - 12_)

1o4 C--I .-i._i),

4:1:5)

--15 Fluid & gas connector shall be located and I124(C-I-13),

configured so they car, be inspected, and so [#7)

that Leakage J.s obvious. I

-16 Provision .'.--:hall exi,st, f:or crew accessi.b]lity 1124

to automated functi.orJs via high-order ]anguagel
& audit t.raiLs. ,,

•.-J.7 Hardmoun t_._,,ic::oml::,Jner, {_:-: ,.::ha[ 1. k:,_.:::,no, nlor:: _ tt,:tn

one deep .in a bay.

..-18 the J.nt.;trumentation sy_.:-:tem in each Spac,.::,

Stat:.ion module shall be capable of: detect.Jng

& isol.at..ing failure-!: to the ORU .].eve[ w/o

requiring the removal of assembJ.i.es or c:ompo- I

nents for the affected system. ',
I
I

-20 Panel, console & rack mounted components with 1310(p :-_-83)
back, side, top or bott.om mounted electr:i.cal ',

connectors shall have slack cable ].engt.h,z4, I

(maJnt.enance loops) _uffJ.ci.ent. for remova|, of ',

Lhe connector,.::, afl:er the component ha,.:i: bc-,en I

,'.:.:,×tracted [rom its irlL.:..[.,:.!_]]ed ]ocaE..i.ort uriL_::,,:{.:-i:.: '_

adequate :int:erna] access is provided for

vtsi.bility & manual !nan.i.pu].atiorl.

'21 ALL /temp.::.:which _e _emovab].,.a ,_-:-:hallk..::,,,iz,.--_,:l

t_::_ allow p,::_,:.,,_..ag_,., out o1': t.h_-..:, Spacc.e ',!:.;t..ati(_r_..

I

I 1.24 (r: -I --1 S).,

', ._$40)

,,

.....22 Subsystems equipment supporting ECLS fo_ >:.:ale [Crit Assumpt

IVA environment sha.l] be ac:cessiL:,]._, removable',6,7,9
and repairable I:,y an EMU-suit.ed crewmember. ',

,,

I

112.':_(C-- f-_t 3,

',.l:l:lO)

',
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CANDIDATE SCiLUTIONS

I\1(3I"1(_'?

REFER. NO.

C_.R,___T.E_L__A_L__.A _S;,,)_N_MP_T--IjLN.S.

N 0 Fl(!!_'

REFER. NO).





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACT IV[TIES

MAIN[AINABILITY

30302 COMMONALITY

CROSS REFERENCE TO RFP PARAGRAPH No:

RevJ, 9.:{,_d : ._._.'Z# Z.__.£-,J_'-!_.__

c(:_. e,.4) ; c-<:_ (::;. 2)

............................REQUIREMENTS REFER. NO.

•--{:!1 The <,rl:,i. ta] replaceal:,].e hardware (ORIJ:::-::] :::hal! 172L,:'i:) 2o)
I::,e det:.:-:.Jgne_d "."or ea:!.:.:e ol: on-orbi, l: repldcement:. I

lhe hardware ::.:hall be de::signed or inLegrat.ed I

to i..(>Te cofllmon t.Yl:)e fast.,&.Hq_:!_rs:_, c:ommon [::orl- '_

meet.ors, and common tools,, and to use t.he samel
packaging as appropriate. In addition, all

connections shall..], be designed & labeled to

preclude improper mating.

-02 ORUs shall be standardized where feasible.

-03 Standardized maintenance tool kits and main-

tenance aids shall be developed.

..... !:) 4 [__e _::_ame type fa,::ter,{_r< (::ix(:, Len:::i]e

st:rengLh) shall, be _._so,::l for si.m:i].ar al:..,l::LJca.-

LLc.,.n throughouL t.h_ en,:t item of equipment.

-06 Parts that can be installed in more than one

way will be c]early marked to irJdicate proper I$t36)

installation position. ',

I

-07 Wherever practical, systems shall be designed I124(C-I-I_5,

such that repair can be accomplished by re- I#51])

moral/replacement of subsystems or components. ]

I

-0 ° There shall, b(.--)commonality/standardization in--1321

t.egtaL:ior_ c,l:: hardware/software across al.l ',
modu 1.e:..-:. ',

,,
-0':? Util. ize standard parts & i. tems where possible. 1321

,,
...1.i4 Provide 1::or equipment racks where indi.vi.dual ',124(0....I.-..]5,

card":; & a_::;....-._emb.].:i.e.:_, can be changed out:. without:. I#28)

at:feciT.ing other equipment.. ',

I
-1]. Generic repai, r capabL].i.t.J.es shal.[ be ',.1.24

devel.oped. I

I
I

I
I

I
I
I
1322(p 27)

I

IL24

I
I
1320
I
I
I
1124 (C---I-15,
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CANDIDATE SOLUTIONS REFER. NO.

GEN It is recommended that where systems are du- 1124(C-I-14_

plicated, commonal/t:y be: ma:ir,t.ained up t.c)at ',#i';_)

!eat_t the _:_._:ub_..:.:'/_:-:.:,tem.l._-:._vel throughout the '.-]pa_:e',
l:.::ta_:J.on L.o assure c-ommon pro(::edures ,:_n(:l ,:_:,o[_...--.-',
wa_e, l:.hu:::_ r_educin,:-] training requiremenl._.:, l

GEN It, ix recommended that standard commercial. I124(C-I..-.L4,
.instruments and tools be used, or adapted for I#20)
use .in the onboard workshop. This equipment ',
should inc].ude a standard interface that ',
permJt:s it. to be contro!.]F_d & monitored by a J,
computer, z,

CRITICAL ASSUMPTIONS

N_"qq e

REFER. NO.

_': ,4n "IS._.:..WE" h_,:!_ be_i_,n d_i, Ein_,d for stLidy i-o (:oi? fi t"m or c.-orllp] mt:e
de/:init.ion r?f th.is preliminarx requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACFIVITIES

MAINTA] NAB IL.ITY

30303 MAINTAINABILITY HARDWARE CHARACTERISTICS

CROSS REFERENCE TO RFP PARAGRAPH No: c(s.6.4) ;c-s(s.2)

RE QUI________R_EMENTS REFER. NO.

-'"01 A].]. cnnnec for"::.; ,-...,hall. be designed Lc:, prevent ] J.t.::¢

qlove and hand damage and t.o ,:::upport: gripping I

_equiremen l. .::.:.. ]
I

-02 W[re harnesses shall be easi.ly identified. :124(C-I-.15,
I#41)

,,
-03 Bolts & screws used for installation of coin.- 1310(p 3-8.1)

ponent.s, covers & panels shall have a head ',

configuration which requires force only in the',

plane of rotation for inst.a].lat.ion or removal. I

1.:i[ot.t.ed head, Phillips head, Hi-t.orque etc., I

configurat.ions shall be avoided. NOTE: I
Pr el:er r_.-,,d are a,zi: l:l_l]_..].ow'.i:: : I. ) Hex head or 1.2 ',

poirl t exLerna..[, wren_:l"lin,:_ wi.t:h ir_ Lerrla]. _,

wrenchi.ng (allen---head) capacity, 2) Int.erna]. ',

wrenc:hJ.ng (a].]erl_-I'lead) on]y_ ',
I

...-04 Panel, console and rack mounted components w/ 1310(p 3-83)

back,side,top or bottom mounted electrical I
connectors shall, have slack cable .lengths I

(maintenance loops) sufficient, for" remova], of I
the connectors after the component has been l

extracted from its .inst.alled location un].ess I

adequate internal access i.s provided for

visibility and nlanned manipulation.

I
I
I

....05 Cabl. e/Oonnectort:i:: _,z.:hal]. meet the fe!t.owir,!._l ',3t0_124

r equ..i, r ernenL : ]
•- mat.e & demate mechanisms shall provide ]

positive connect:.ion feedback ar,d/or v:i.sua]. ',
•i:eedbac k. ',

" no ,inus:ua] t;.oo].s ,:.:.:,ha].l. be r_._qui, red for ',

ma t:e/dema t:e. I
.- connect.or':i-:-: shall, be coded t-o prever,t ..in.- I

correct maLing ]

-.- connectors shall incorporat:.e a].Jgnment:. I

provisions ]

-- connectors and cabi[e runs shall be secured ',

by a clamp and/or tie-wrapped every 18" ]

-. cables shall be rest:.rained away from ORU ',
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installation route.

I

-0£, Attachment scheme:.il ,:}:,hallbe ,}:,tandard]zed to ',I.32

permit convenient equipment reconfiguration. ',
,,

....07 Sub,--:y,:-:t.(._,ms equJ.pmr-_nl ,.;hat]. be rem_.lval:)].o or rr:-_--l].24
p].aceab]e l::,y using _n_:.::<tal]at_ion/hand]ir,!_l de -._ ',
v:i.ces and standardized onboard tool kits. The ',

int.erconnect[ng p].umbing & wire or calaJ.e runs {
shall have suitable _._ttachment., length, and
mounting c:haracterist.Jcs to facilitate re-
moval and replacement.

--08 Minimize fasteners retaining components::
.... Cain action or quick ;elea,se where po,:÷:-.,:-,il:,].e I
.... Locate components so structure carrJ.e,g boot:5:tJ_

].cads (do nr_t ,._:us:pend component.s requirir_q; I
mu].t, tp.[e high tol_,rar_ce I:ast:ener_:i:. to carry I
bor:,/-:l-, i. oacl-+::) ',

..... I>_:e captive l:a-_.:teners I
..... lemporary launch-load fas[.enet,:(.:: may I;_o

removed for on-orbit operation. These shal.].
be clear],y identified.

-O'i-,Hardware shall have guidepins to facilitate

ea,:,e of mating.

I
I
I
I
I_24

I
I
I
I
I t24 (C-I-16,
I#45)
!
!

-i0 Hardware shall be designed so that maintenancelSlO(p 3-79)

can be performed with minimum use of: too].s & '

maintenance equipment.

ll 1.!,_:_:e].) p].ug-Ln type Jnstallatt__nq ao,J
mountir_<r h-t_::f_nJ q!.le'\: ._ 2) qt..i-[ck dJt...(::orlrl_ _ !
e[ecl:.r].ca[ & plumbi.ng connecfors.

I

I
I
l l.24(C-I-Le,)
I
I
I

.....12 14,:_nd[ing devices: shall be used to hh_:_m_Lx]mum ll:-?4(C-I--.l;?;,

extent possible in or-der to eliminate pro--
trusions.

....13 The capacities shall be plainly marked on

compor, ents requiring bearing/lubric:arJt
replacement.

-14 The need for sol.tiering operations shall, be

mi.n.i,mi;:ed for repaJr_ remova]._ rep]acement or ',

: "-accemt:.. / Y . _
I

.--iS Pai.nt.ing an(J/or coat].ngs _.:;hal]. not. advers]y 1155
affecI:, remova], or instal.].at.ion of f:as:tener,::.:_ ',

I #::?_)
I
I
I 124 (C-[.-15,

I
I

CANDIDATE SOLUTIONS REFER. NO.

GEN Us:e recessed capt£ve fa--z;teners where possible 1124(C-I.-15,
with recessed alien-head screws & hexagon I#4)
bolts. I

I
GEN Make max;J.muin use of wi.ng nut.s & pip p]i.n_{_:. 1124(C"'I-].,_,

I#4)
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GEN Minimize mechanical fluid connection_r.,.

GlEN The u_:i-,e o[: r:,as_:-..-;ive coo].ing for component.s
shou].d be used where possil:)]e..

1124

I
I124

I
I

GEN Llse pi.n si. ze & density iF, connec:t.or_::, to mini .... 111:.:4
mJze bent p:i.rls. ,'

CRITICAL ASSUMPTIONS

None

REFER. NO.

* An "ISSUE" has been def.ined f_:'r st.:udy t:o c:or:,firm or comp]et:,_,

d_i_,f.in./l::.ionc'f t:his preliminary requirem_i,nt.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

gREW ACTIVITIES

MAINTAINABILITY

30304 TESTAB ILI TY/DIAGNOST ICS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: __!i]l_g 4_,/85

C(3.3.4) ;C-4(2.1.9)

REQUIREMENTS REFER. NO.

-01 l:::aLiltdetection/fault isolation shall be down ',324

to t.he ORU level. ',
,,

-02 Provisions shall be available for onboard I132

maintenance to be accomplished at the problem ',

location or at ,__ome designated maintenance

location. ,,
I
I

-03 Equipment. enabling maintenance to the requiredl132(C-4-54,
levels and simple diagnosis (e.g., multi.met.er,',2.2.10.2)
etc.) of circuitry, repair of hardware or
replacement of elements.; shall be provided
at the designated maintenance location.

-04 Avionics. boxes or sy_.:;tem;:__:_-.,hallincorF.)oratc.._
fault isolation down to the card level.

I

I
I
I

I
1132

I

-08 Test plugs at or neat- maintenance locations

shall be provided.

-09 Individual subsystems in the Space Station

sha]l provide for fault isolation & subsystem ',
checkout. Onboard checkout shall be automated I

& fault isolation & subsystem checkout will be]

performed in flight with ground assistance if ',

required. I
I
I

l#52)
I
I

l
I
I

I
I

l
: 1.24 (c-I - 1<-_,_

I
I124

-06 Where built-in instrumentation cannot be pro- I124(C-I-ie,,

vided for isolation & diagnostic functions, I#53)
portable test equipment shall be provided for ',
fault isolation to the replaceable component ',
.level. Portable test aids shall be provided ',

for bench check and failure analysis. I
I
I

-07 Provisions shall be included for inspection & I124(C-I-16,
asses;--;ment of the condit.ion of Space Station
,-_,/st.em,s on a scheduled ba,:_i,:.-.-.. Capabilitie,_-.-,

shall be provided For onboard ma]Function
isolation with out. requiring removal oi: the
assembly or component from the system.
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-ii Subsystem design shall include a built-i.n testl124

capability t.o facilitate detection & reportingl

of fur,c:tional discrepancies. At a minimum, I

t.his capability shall enable failure detection:

at:. a fur, c tional path level in flight:, along ',
wit.h faul. t i.solat.ion. Time-critical. ,._vent._:_

affecting crew ,:-:-:,ai":ety or system survival _:,halll
be promptly ar, r_unicated. I

CANDIDATE SOLUTIONS REFER. NO.

GEN Utilize redundant functional paths or sub- 1317(p 2-17)

systems so that their operational status.; car, I

be verified w/o removal of ORUs. ',

GEN Or,board ORUs will perform checkout, moni- 1325

Lorir,g, warning and fau].t i'3olation Lo a ].evel',
consistent with the on-orbit., mair,l:er_ar, c_:_ ',
approach. ',

CRITICAL ASSUMPTIONS

None

REFER. NO.

An "ISSUE" has been defined for study to confirm or complete

definition of this preliminary requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS" REQUIREMENTS

CREW AC'F IVITIE_:!_

MA[NIAIIqAIB I[.I TY

30305 ORU DEFINITION/CONFIGURATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i. sed: __...L].,.z!_.Z.!i:;!_E__

C-4 (2.1 .'-4);C(3.8.4)

RE QUI_....._..____.___.___.RE ME N T S REFER. NO.

-0]. C'rttica] ORUt:-: shall be det:-:igned "faLl op_:_ra -

•t:i.orlaJ." and t:aJl qafe,

-02 All critical life limited components/sub-

systems shall l:,e designed to allow on-orbit

inspection.

-04 ORU design requirements:

i) full crew anthropometric range acces--.-.:,

2) tool swept, vol. utilization, 3) changeout

', 7:.>d,

I

1325

I
I
I

1327

access & swept vol. envelope, 4) tool insert &',

engagemer, t access, 5) visual access with & w/ol

head/body envelope, &) illumination pat.n(s) to',

k_r:>rk '.::;]te, 7) A'3E in,:_.:ta]lation/i, ntegraL:.icu, ',

accet::..:s_ o) prot.ectJve devJ. cer:: ac(:e,i:-,s & ',

-::.:_:owage, ':?) connect.or/cable management & ',

!::>o:::it:i.or, J.ng., l.O) mot. ion of appendages: & crew ',

.locations access_ 11) large it:em tran-i÷:fer/ ',

t:.rans.i.at..ion/transport and crew access/safety, I

.1.2) access around or through structure and I

ad.iacent:..it:ems, 13) vi.sua.!, access to guides, ',

rails, alignment aids, etc., 14) access to I

fasteners, hold-down/release devices, clamps, ',

etc., 15) acces,:_ to umbilicals, e.g., over- I

rides, demate/remate f:eature_;. I
!
!

-05 Sharp edge"-:.;on ORU's shall be avoided. ',326
,,

-C)t:, ALL ha_dware which require_:_: routine repl.,!!Lce..- ',324

ment.s (air filt.ers, sotbent cartridges, etc.) ',

shall be ORUs. ',
I

--07 Subsy':::,:tem': .Z, which contain .l..iquJ.d-:.:: or hi.gh 1324

pi,e_-.':!.;urP gatses and requ.].r-ing mairJt:.enance ".!:sh,--_]].'_

be provi, cled wiL:.h disconnect: w:_]Lve,:{-:_ at t.he ORU I

in t..er Face. _,
I

-0:-: ORU crew alignment a.id,:-z.: shall, be provided 1323(p ',i.'.-::._

(e.g., center matching p.].ates, ramp guJ.des, I
cone standoff mount.s, corner guides). ',

,,
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-lO ORUs shall incorporate provisions for a 1323(p 2-7)
handle located as clc.>_.:e to the center of- mass I
as possi.b]e. If cenLer of mass posit-.i.oni.ng ',
:i.s not feasible, provide for two handle>:;. ',

I
--].'2. Rep[[acemenl. of an c]FtU _:_:ha].l nol: requi, re re-- 1.1.3'2(C._;p-._[:::,,

moval of or.her (,RUs l_o gai.n access:-:-:,. 12..1 .q')
I

...-1.3 Systems & subsystems shall be as functionally,l124
mechanical].y, electrica]].y & electronically ',
independent, as practical to faci.litate main-
tenarlce.

I
I
I
I124
I

-14 Critical system,_ shall be capable of under--

go:J.l'lg maintenance w/o the int.erruptior_ ,::,f
criti.ca], service,.-:: & shall be "fail safe" wh_.].el
being ma.irvLaJ.ned. I

,,
.....1!":, i"onnect;.ot & cab/t:., t_._n'i; _!,hal.t. I::,e ::i:::ecured by a ',L:;2.:};(p 2--.Li]'}

c::Jamp and/or tJ(.-:, ,_.tr_..tpped every 18 in_:h_-_,..: I
(45.7 c:m)., l

I
-16 When gl.oved handed (!RU repair is requA, red the 1323(p 2-3

fo].lowing dimensions sha.].l be observed: at.
least 8" (20.5 c:m) high, no more than ].9"
(48.5 cm) deep and 10.5" (26.7 cm) wide.

-18 ORUs shall be d__signed to control spillage &

release of gases.

I
I
I
I

I
1326
I
I

-19 ORU design shall be compatible with logistics 1326

requi r em_._.T,t:.._. ',

--..-'20 ORU.:!-:.:shall, be labe].ed and keyed For c:,at_:y ',$2_,
identJ, fJc:at._or,, ins:taL].at;.Jon and removal. ',

I
-21. EquJ.pment with high duty cycles shall be I.]24

maJ.nta:i.ned as an ORU. ,'
I

-23 ORLI fasteners, connectors, & bonding tech- 1383
niques shall be standardized i.n order t.o minJ.-I
mize 1:.ool. requirements & crew requirements & I
c Pew training. I

I
•-24 Where possible, components of a sub,:.:,ystem I:.hat.',324

are predic:t:.ed to have ,::imi];::_r mean Lime ',
between fa.ilu_es (fdrBF's) _;hall be gtouped ',
LrrLo one ORIJ. I

CANDIDATE..............................................SOLUTIONS B_E_EE_R_-__N%_

GEN I)RUs may be further d_vided .i.nto modular uni.ts

that can be isol.aLed & replaced at the Space
St.ation central work,:.:!;hop area.

317(p 2 - 1,::},

GEN ORUs may be either inside or outside of the
station.

',124

,,
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GEN Avoid maintenance requirements which involve ',124(p 14)

more than removal/replacement of ORUs. I
I
I

GEN The number oF varied ORU sizes & shapes shou].ct',
l::>e minimized. ',

CRITICAL ASSUMPTIONS

o Designed such that. mair, tenar, ce does not

introduce hazardous or de.-;tructive cortditions.

o Designed to provide adequate clearance &

accesr_:-:i.bilit.y to facilitate maJ.rJtenarlce.

REFER. NO.

.,z%n"ZSSL1t:.-" has been defined fo.r .'.-.->tudyto con£irm or comply?re

definJ f:.ion ,.:::_fthizii_prel.iminary requirem_:i,nt.





R E P (J R T F-_.)RMA T :_g. ]. D E S I G N / (_ P E R A T I O N S R li£Q U ! R[- ME N T 3

C R!ZN A C T :I:V I T I E-S

IdA [ NTA .[I lAb :I:I...:I:1 'f

MA]:NTAINAB ]:I_ITY AIDS

CROSS REFERENCI£ I[ (:} RFP F'AF_AGRAFq-I4 No:

RevJ...4.:d: " "> '":_ :' ..........._Z..,._::._-:_.Z._,.:_.!...........

C(L_.6.4) ;C--4(2.1.9)

.Rg£t IZZ.R_EH_EN_T._! R_E_EER_,_.NCJ_-

....0 1. T _+_I-I-,e r ,:>::_:{_:h ;_t] t. b _.-:)a d :i u _::_.:t a I::,! <:, a n ,:1 p,:::,_ I ._b 1.,:-,, : ::,2 4
ar,(:l :::.::ha.l.]. I";:.!t(::J.l.i. Lat:._.> C)l_r::.).....harl(J Ol:)_..i-:rat:.:{.or,. _,

I
.....02 ]ac: t-.J. :L_-::_i:ee.:[ of ,:._:ourid arld/of I.J.gll t:.. J.ndi.c;:tl:.or_:-_ I ::!;24

.'£..-:l"lal.[ be det:<;i(-]l"led i1"1 equiplllel"lt:, f:or pc).,..:..:J.t.:Lve I

a i i gn Ine rl t.. ',

I
-0.5 I_abels/Ct-leckout.s: 1) har(Jware .labels shall. ',:524

ut:.J.].Jze fLIt.l,lra delllJ.bo](.t or equJ.w_:tJ.erlt:, 2) I

hazard,._: in,:.-.:truct.iora ].al:_e].:i.rlc] shall, be .].oc:aked I

vet'/ ile(_r it.elll & not. ok:re:cured, _S) .].abels:
,.-:.:hal]. be ].oc:at.ed .Ln a cora':_i_._qt.er,l:., manner

t:l,rou.ghout the sLat.J.orl, 4.) decn]. ].abe]_:--: shi_]].

I:)E'_ I[]_.{?(:::!"1;!:ll"l i C: a ]. ]. '.,/ I:.)c)rl CI_.!_(J [:.0 Iq orl .-- I, ,:_:._lnov/:!tl::_ !. (i!._

P:::i,i i, f:: Pt C: C._.

.....04. Hi.,':i._l"_ cor,l..ra,::-:_t, c:o].c_r co(:li.r_!i;I ,Thal..l I::x_i_u,:.;_.:_mt t.o

_:.:-:.:I..tI::)P .].i-:.:_ni (-:-_r, t. l. a b t.._.1:i.n g [!:o f a c: .i..1..i. t-.a t..(.:., i. d i+:.)rlt...]. f :i.c:::a-
t. i. o n.

.....0 5 I.....ig h t. i. n g s h a ]. 1 b _.-_ p r o v i. d e,:J f o r t. h e f o .l.1 o _ .kr, g

mean_:÷:, & mantlet: .t) port._"-d:)le, 2) emergency, :1:;)

pkotographic:, 4) experiment (a) reduc:e g.lare ',

I::)l-, work surfac:e, (b) i.].lufninat.:Lorl of erlc::.l.os;ed ',

repair area,:.<, (c) provis.torl'S for cgt'="la,g,:_......... , ,

t:.r a r, ,:.1a t:.i. o n i 1 1 u m. ( ,.t ) wo r k f o r m_.--..ti n t.e n a n c e ',
t:-}:;h 0 I..t1 d b _.:-_I..e. t. _ t:. t:.r _ q':' ..._,:.,._ 1.u in e r, s / m ( ,:{._q ) ( 1.0 ..... ',. .L L. i i

30 ["r:x: t C al"i d.].. :!...:,) , r (..,) !::>ot t.al:> I ,>:.:'I i..:;fl"l t,.i I"1{i_ ri _(':')C'CI57: ',

I
....I:)_:, R{::IIIO['.{-_ maJ.rlt.E._rii!_lrlce aj.(:JF; t:.:gl"i_]_l].], be u_ged Jr, dan- I].24

,:i.'1_T{.:'i" C) I.[ _:!.: _ t' _:Z_i!!t_:{-:;_ h _!!tI'" cl "[':.c) F" c.:'1!_C: h i!it t" ,_"'": "-',: <:+t.,:,, & <_t_:{.:; i!St t:. i m _:{-_ _+

" P ' I:"o r r _{-)pa {+P"s-: Ir(-e ::ll.tC: [7. i.o1"1 & t:{_:i!_t ::. {. _ li'lCN::.trlfs

iii .. 1. "_ • .........Il 7 # _,A 140k"/,f .'_ZLI.r :I'::,:TH::._P_ t._I'_4!? _./'*,':: /...... ' :'" '" ,.... _ ...._','.i?U,'.::_, _..,._....,..t..l v ',1.'",,.,"
i . •_Pr 9,':. t:at:Lt _P, s,_ :,._ ] ..l t.,_, /:)rov i <:f_,(:f ..iry t:h_i? 140£/K ,:-:_r4P,-."::_. _

,ti-'.;._lIll.I.._. I.-.,:!_r_POU.'..g" ,:_E:C_P.S.'..-:," /:0 _::/'74i? 140/'"/,,' .t::,LIk"fi"._C_P _7_' ,:3:(: _

_!?,:q.'i!_[7. t:/4¢:::_ E:t'_:i'1411llE¥1tb4!?t".'.!!;' ,:..frTd _:/:_P - i.._ .'..... :_,..._2 :i t:) .... t <_ .'.ii,..lo1::,_!{,[
t:h4P 14cb"_f :ii:t.lt"/c,.:!_'c4::-_ ,:-_tkE, d,!!?.'.!i__[ k",::_'b._ 4!? f_.P_:!-:t_t.lYf?.'..:.;. /h4P _,

<:i_i:'z.-.;'..i_._lt'l 0/: t:h,9 t4ot"._{ .st.tr/:,-:1(:_!P .,.i!,h,::.-L.i:] .i I?¢::..;{ Lld_!i, ,_l I

l#4.:.'ar,.'_i:: o/: t"4P.st:r,:f,..il'L.?:r;_.:7 bo/:h .] ,:5,t"g4P & ..311_,::.t.].] ga,:_r t:.::!:, ',

I
I
I
I

I
I 1.2 4
I
I
I
I ::_1.0

I

C--i -1. 7

I:....... "- ..3.3
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t oo1.,-_, and equi pm_-:..,nt. TherF_ .r:,h,::_..71 be _ F_tr:_ .... ',
• ¢-. 4 - -',.,z.=,..,.ol, c'r ,s-:_'g.'abitl _.[:F t:o ground t:h&, _ork [

.'SU.r/=',:I_C'_!? ffor C.r6,_,a .,:!_,:.:_[_p t y..) :6 I

I
.....(]'? V.{Eu.t:_I a].i,:qrimr:_nt ::, i,_: ,>::h;!tl i L_:_ l::_rovl .t_:,_J v_,il<_rt.:_:, [:v-'l

rt (<-:,etie ct. I

.....1.0 A f].i. gl",L data i:Jie l:or _:::E,_.::_wuse duri.r,!a [VA &
E V A o p e I,- a t. i 0 n ::-:, t h r o i,| g h p o I," t _[ b ]. e w (] _,- k S L a t J. C)r'l S

shall be provi.de(J. This system shall .b.,_>

complemerlt:.ed by re]evar_l:, medJ.a devices a,::T..

a p p i,-o p r .i a 1;e.

....].1. A capabi[J.t.:y shall, be provided to brLng

J..rlterna]..[y or ext.etrl_] ]y ].oc:ated ORI.J's irit.o
t.hE_ prrgysgur 1zed WC)Kt4 c_ri.::"i:_ to c:orl(Juc:g

M _!_J. rl 'l'[1 e rl i!!t I"1c: (-?.

....i ::> AI:q::"K _:J!.-.),_ ii:.l[t.9 (jOCI.ItI1L.>'Iq L_:tt.j. rT)ri , '..:>:t_!_MCIQ_CI ;!ll!_,J

::.-:l::>_:.:'c:J ,!!t] .i z _-..>cl I:.t-.,,.:>:_ t-:ff:.'lt.ti l::>ll'l¢?fl I.., f <>;l_.t1.P e(:t !:_i,

GLtr.:HDOP L <:q::x.!.:'Pat.J. or_,:: & ini!_ J.rl LC-?I"I&II"IC:E-? ,-_IC:L J..'.vi.[ it.._>!:

f:or har,::lware., al_<::l _!.:.oftware stlal] be provi_:l_.:<-,cf.

SIr_ec:ialJzed equJ.Fnne:rlt s-:hal], be 14ept to a
Ill i I"1 i IlllJ. M.

--iJ., :_(De.,sign of equipmen_ & sy.st..em._s requiring

._-chedu.].ed maint:enanc:e '._;ha..ll m.inilmdze the fre ....

qLlEVgc:y _ dura _._ on of c:re_ ._nvo..l vefR_Pl? I- hi,"

minimd.z..ing t'equ.iremerit of aick!:-:, tc,'o._..ii,' and

main t:er_ance equ ipmen &,s vi a used qud ck di.,.:;con ....

r_!?c t: e.l 6<: tr .i ca.] & p._ t.lllib._ ng oonn_-,c tor.,_;, q'u.i ,:k .....

._;:: __?,_,_:_::, /:,--,..,_:::t,,_?r:,e._-:::,& ;::*1,'-_:7--in gout> t: i.r>,:_ i ,., ]v ....

.r:_,, '..7;.h'-:',.. ) _'

.....[5 A comF)l..lLE:Kizt?.d syGl-E:,m sl-Iztl.[ L')e G6_t t.tl::_ I_or '

t'. r a c k i n g ope r a t..i, r, g t..i, me & a ]. e r t J.n g 17.h 6._ c r ew

when prew.:_ntiw_ Illa.[r_ter_ar_ce itz; required.

--1.6 Ma.intairlability aids ,=4hall be designed in
ac:corcJar_c:e t.o M._SIS.

1 ,_',,:_(C--3- 1. ,>:,

":':. 2 )

l...... ( C..-Z;--- 1.Z:

:2,. ?.)

310 ( B- I - o,_. )

124 C-I-l:f,,
:t:1:4:.:.:,

124 C-L-.I.<,

#27 )

310

128Lq._.ZDA_.IE=_.'.S_Q.L-_kljE..I#?h[;_. R__E_E.EB..... N!.:..t....

(._l.:..ilqLeghol.d.::.:.:: 1.)crews: _liI_Ve ffour, d on short. & ,!.::impl.e1324
t.a'::;ks grippirlg a ?>;l:.at;iol-_/!!try ol::_.jec:t betwe.,er, ',

'[:'G'[:/-_|7, C)K ].l.!)_ilS !'-."li!]Vf:.?' t\WO Ni!!II"IC] flIOI.') i.... '1 JT.y ..... SC)iIIIZ_..... I

t.J, ffl<.?_:>:: "::.;I.II::)(.:.:'K.iC)I'" t.O !-.:,hC,i..._ hc) l,d. I

,,
Gli_]\l T t. J.:_:; t _.::,'.:::<.qnmc_ll (.t(.7._cJLtn ;t_t J. ,:.!tr gl-.i.,_, .[ lii-,s.:._:;1:t <:'cp.__-i:,rl t. ]. :/ _,1.'2.4 ( C-- [ [ 3,

I[}9

I..lSed Ill;_.il"l t:. 6H"l /!!i l"l C: 6.._ i!!l.i.d::.i; I:)o stc)l'e(.'t oI"t LHe ':::, " I I"'' i::it( I{::_d.I I

c { ...... .._.t.,_t.i.{::)r_ l-7)Xl-.E_Frl;[l]. SLLFI::I!_tC:E. _

For v i>>_-,.la[ al i.gr m(? L prov:i.ch.z_ : 1. 1:00 I.l:)r i l-)L ;

?. guJ d(_i.?%; .-;. _!!t1..J.qlr 11_(91"_t.. i::)il"):z.:.:; Zi.. c)vf:i-_t.---(:.:(:_rl [.Eer
(' T_ " " %%.Jr:. V 1. (...(:.

I :1:1:.1.C))

,,
I
I

I
I
,,
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CRITICAL ASSUMPTIONS

o Panels, cable t.rays, con_}:i,:oles & equipment:.
rack_:_; ui].] L:,e (:::on,:sidered poteni:.:i_al main-

£eFi;:_F_C:e arc-_as & des:J.gnod o.,::cordJ_ng].y.

REFER. NO.

An "ISSUE" has b_i_:.endefined For study t:o c_::nfirm or ccw_.plet:e

defini tion of i:his pre..iimin,:!_ry requirement...





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

MAINTAINABILITY

30307 CREW SKILLS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: ..___[._.._'_,._.4..Z8 S

C(3.6.3) ;C-4(2.1.9)

REQUIREMENTS REFER. NO.

-OJ. l_imJted main t<_nance procedure'.:..: _ii:.hallbe im- 1132(B-7.,

posed on the crew. 12.5)

,,

-02 The capability for the crew or the grourid to ',132(C-3-13,

modify, add, or delete software within the 13.2)

operating system shall be provided consister, t ',

with standard operational safeguards to I

prevent .impact. to _station operations. I
I

-03 The crew shall be the primary method for I].32(c-4-54)

accomplishing scheduled, unscheduled & con- ',2.2.10.2)

tingency maintenance. I
,,

--04 [Iq-f]..].ght maintenance & tra].ning inf:o_mation 11.24

_:.:ha.].l be stored onboard to be u_:-.:.:ed when ',

requ.ired. ',
,,

-05 'lypica]. rout:ine servicing tasks shall require I.[.52(C-4-12,

skil]s to perform: l) assembly & checkout., 2) 12.1.2.4)

instrument exchange or upgrade, 3) consumablesl

resupply, 4) ORU rep].acement. I

CANDIDATE SOLUTIONS

04 Options include magnetic tape, disk, etc.

REFER. NO.

C R I T I L]A___ASSUMPT IONS REFER. NO.

None

:_. An "ISSUE" has been dr.:.,fined for study t:o conf..irm or complete

defini tion of this preliminary requirement.





RE P O R T F O RMA T 3..1. D E S I G N / O P E RA T I () N S R E QU T R ElME_N T S

C"RIF.:W A C T I V i_1 ]: E S

H A i'{ilgl A ]i IqA t!_ITII.. ]i-[ Y

:" '" :" I' I"o U o _, :, G R DWT H

CR()SS ....... 7.. -,-REFERE:.NL, E TO RFP PARAGRAPH No:

R e v L ,:-_::e d : ..........._i(./...._-_._-!Z..,.?.:,_...........

[;--4 ( 2. ].. 9 )

EE.qU.!_R..E_ME-NT.Z! REFER. NO.

.....01 i:: r {..:{,_ I:_!tc: :i ]. _.t. L es:, _._.,ctuJ.I::)m_::_r_l:., ,_n d :::._:oF t:w,!t_ ,:::_ _.::-:1_a.]. ] [ 1.32 ,:C -..,::1.-47 )

t:> (-:' (:l E:-)E: .:i. ,:_! i" I C.:'CI l.: 0 ':g I..I I::)[::.,(::_ I'_ [: F C'_::: C)FI !: i. ,::_lI.I i" _!t I:. j 0 FI _ [

fi'J_"(::)l,kl i:l'l , _!_1t"1(:] I.Ipct_!!! I:E{' . ',

I
- 02 1-e':.: 1: p r (::)gr a m:::{.: L n ,::-_o i: 1:w a r e ,:._:_h a ]..£ b e d e.'._;L g.n e ct t. o I i 32 ( F '- 1 - d, 7 )

i. r_c or pol, a 1e growth. I
I
I

I
I
l

G.A.._N_D_!:.D_A_T_E_23.1__..LMT_!__,_N_S,

I'-] I:)FI T:_

REFER. NO.

CRITICAL. ASSUMPTIONS

lq0 I'si:::_

REFER. NO.

:¢ Ar_ "I'.S':..?UE" ha.s b_P_Pr_ d_.ii,f..i ry_.:.,<:f f:c_r ..:,t.,._d,, t:_::_ c.-orJ :F:;:rm or <:_mrJ __.::t:_.., ...... i --_ ..7 ¸

UP f_: n i'i1:.i on o f t:h i .,!i_ /:_. _P.l .i ._z_f n,:.:!r}, r _i_,q_._..,'..r _Pm_Pnt:.





RE P,:) R T FOR MAT 3..1. DE:S ]: GN / 0 PE RAT ]: 01\1<,-; REOU I RE:P1EN T S

7

:::l.-:l.<t

(-,R li.-:bt A C T :I:V ]: [ %E',_.;

1"1,._!.N 1 liii:I',.1AIqC:E

.._Cv-t.) 1. H A %N T E Iq A IgC [- C 0 N C::E P T

I.,F,u,::_,:_ RE:FERE:NCE TO RFP PARAGRAPH No:

':_ / '_ 71 ,:-,,::R e v %e d : ...........:...,......'..L......L._:.:._.,._.............

C (::; .._!i,. 4. )

- T QEg_g.U..]L..g._:..H..E:,..N_T..,:.,.. B.E.F_g.R_......N_(_b_

.....{} ]. t l'i_-!:' _ !:::,<:H::: f::_ '.:_ I:_t 1:. i.C)l"l tf/a il"l l?E(.qg_!trIc i: _ C:O!"IC:{::'I::)L b:-::ha ]. J i ] .i!::_! ( i]; ... ].,:a

I" i.:-_l:.:)l'c:_E-:_:..?r]{: all ;_tl::_l::)Fc)ac:i't [.o orb---or b.J I. m,_t.{ rl [:.(i:!,ll{!:.lllC(::? _ . _:,_l . _::l" )

Lhal: _..:al{:gl-::i.ui_g LI"IE; requ.i.rement: l"{_r i.l_del:i.r_:.(. L_:-_ ',

_.:_:,La L.i.on ].J.re. I

I

-(]2 The fna.ir_t:.er_ar_c_.-?concept, sha.1.]_ be t.o remove and132:_(p 25,

repJ.a(::e t.he rep].aceaI:_._e unJ. t..,:?;ai:. t:.h_7._OIRIJ's orl Ipp 4.2)

a sc:l-_edu,l.ed o_" un,:_c:hedu]_ed basis. ]
I

I

....(]:':; An or_--orb :i. t. matin l:.er_al"_(::e p].an sl",a]. ]L be p_"OV:Lded I 152 (Dl:b-l:]7

l:.o de,:..::.:cr{.l::_:_ t.he ar_t.:J.c:::.i.l:_at:ed ',Sl:_ace St.aLJ.or_ lpp ].3.4,

ma J.n l: e r, a n _:::e _-_f f o _ t.. I F...- :1.- '2'i-_)

I

. ,. ;.,d-_,' ;._ ,.:::.<_t ,:: ' "_.... :/::h,'i? "" '' ......... ; _ " ,! f:" .... /,' _':: i r_,..._'/L',':::>r £ ,!.'!/ :(: _

.:i_hct t: do_._'_ o f _':f__P _.i':_o] ,:i? ._ii.},'._i!,t:,':i?m. ,) _, l

I
.....t::!_!:.:,F'rovi_::.::_.or_:.:.:: shal.]. I::,e in<!_tde t.o ea:::i.:i..1.y 1::)1_,_ ',.1.24(p .:;.- J.:::;.,

i.n,_,pec t., ver :i I:y and .i.ml:)].emer_ t:. rep.l.ac::e.,mer_t: a_d/ I I::)ra :.:;. 1.. _:!,)
C)I" I"E:_pi'-tJ.I '" C:)f: E.:'C_l.l.]/.plnEi.:'rlt. a:g:':_(_c)c::J.aL:.c(i_cJ _J.t:l-_ t.he I

I::) ] a t. P c) I." Ill t_..:_ C: (:) P E+? _::::.t. _:t t. J. (::]rl _ e t:. c: . _

CANDIDATE SOLUTIONS

N J::] I-i [i!,:'

REFER. NO.

!::_.!:.R..:..L!::..]:.!:LA..!.......A..._i.gi.UU_E_T:]:_QE!._.i.

I,.Io n e

R E..F::..F.i.[!................Ni_i::i_......

An ......::,,..:,U_: ha.s been d_i? f.i n_i?cY for ' .. f.;': rm of• .i:;':t.U<:7)/ l:O E:_:_r._ t::Oll__._ti?l:E: >

<-/_p :/:: _/._ t: t: ._ O/"! ,t::_:f: t::h ,': .'5:: t::*r _!P_ ._:/D .t.'!'_ ,::_r ).' r P(Tt.I .i( r _iPfflE>r_ t:.
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CREW ACTIVITIES

MAINTENANCE

50402 SCHEDULED MAZNTENANCE TASKS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev .i ,:-:.:e d : ..._....2zI__i_ZZ.!-'_._........

F(15.4.1.) _13.4.2 (p F--].--29)

r_tg.._:-_.LL]_-ELMENZ__.

-0t. Haknt_i-)rlar_c_-:-_ P]an,{.:/Ha_Lnl.,.:,n,:trlu_:, l::'J,ar_r_.J.n,g d, tl.a
,::.:ha[]. conl:ai.r_ jrl/_clrmaL..i._.,n _JhJ.c:tl ,,:iei:i.net::: EV and

!V i.lqd:J.vidu._]. I:.;_:+}:k':-:_requ.i.;{-._d., Li.me I.o pf.-,ri:orm

the ,<.:,cheduled rnaJ.nl:.enance t:.a__:-:k_::}:arid t:.he

[:requency cYl" t.asks.

-03 The On-orbit. Maknt.enance Plan ,:.z:h ,:_.:L.1. address

rout.kne and prevent.ive maJ.ntenance.

REFER. NO.

1.52 (DR-07,

pp 13.4,
F-1-29)

CANDIDATE SOLUTIONS

blorl,.:,

REFER. NO.

CRITICAL ASSUMPTIONS

NQr I _:.i-_

REFER. NO.

:_". An "ISSUE:" has beer) defined f,_:;rst:udy to (:_..;nfirm or r:omp.;!,':_'L,'-_'

defini, t:ion of l:his pre.li._._._ir:u_ry r_:,quirem,::_,r:,l::.





IR..F:.F:'O R T F OIRH Ar G. ! D E!IS I GN / O PE R A T 7[ON <,3 RE QI.J]i I.xI:::.iVlEN F,:>

...=.
C R li!:.N A C T :[ V ill T 1[I:.<''',:::,

H A 71I\1T t!i7:N ,kI,.tC lii7:

75O 40 ;5 <-"-' - " I A,->k <::"uIq_->L,HEDUI.._E-D MA;[NTENANI-',IE '" <" ",..>

CRO,<!!._S REFEII:TETNCEI TO RI::F> PARAGRAPH I\to:

1-_e v i ::_e d : .........5£.Z..:_!.!.;}.,/_'.!:i!._:?..............

.1.,5.4.. ':' ( ,::,e c..-'"F ) , 1 ;'5.4. _7._, t p F:-- 1."" 2 9 )

{4.g-J_.LJ..,LS.&{.M_t.:_N_.T.._ _RE_.F_F_X-__±!.O__._

....{)L H;!!tJ.ritt-qlal"i<:(ii.;, I::'l.i!ii_:!:: {!ll"lCJ I::']..!lrirti.rli:,3 <;i,Ttl_i_ ,;;..:tl_:TtJ [ I_ -;_,i_;.-:

(:o11 Iz<7!t] ri .].l"t I:c:t"rlli3 I_. j c)rl bJti J, <:il c'l<_ f: i i_<.>;7 1::>_ ,.-..,d]c l:,.+,,:t i
i.ll-i,;-;i.;c:l'-i<-_Cil.I].(;iect i.l-lC't:iv ] C;tl..!<77_1!zi771_.;.;i4!;;7,_ [;].fIl_ {:.) [..o l::_ti;!,_"l:c)rlii I

t;.l'i,.:._ t.a:.:i:i4':i-:_ irtl"ld t;l"lt.:i.) Pi'"l.7.)cli,tl:_;-:l"lC_/ Of: [_-i:E.:i/,)E.: 1. O(771- i

I
-O:-3 The Ori-l)l-bJ.t. PliTi.i.r-iI:.{.:.:#rli_,rlCe P].iTlrl _ghl..-_]..]_ i_lcJc]t-(_-._s,.:5;.: I 1.7-;;.-7

t..IPl {-:.:['.':I'1 C7d I..1.1.e d fn a i ri [. e ri a I-i c: 0).

_'_ 7>I::', )

DR.-OT,

I pp 1.3.4,

IF> F-I-Pg)

CANDIDATE SI-ILUTICiNS

O .1 A ].OCl c:)P a].]. _ri+_t.l.rii::eri,_trl<:e ac:t-.i.vi.l:.:{e_:5:.: _-_h<_.l.J. I:.:_e

fli;:_ i ii [ i171.i rit.:>_:t., l.(.J(.;.;:,li{ ;{.1;':./:i rl!iTI L'!Cli.l..i.F)fTitT-'l"l[;, l::,rc)l:) [ _.:.:,fll.,

_ (': {_ i O I"1 [_.,!t t-/,_ii.?rl _ 1' O [: i71i. 17J. i]1(_ t.. ,<77) p fT' t 1: (;.) t ffl I..l"l (.;i#

;71C:[- i. Ol-i , _;tl"1(i_ I::)E.;'l'"%orl (_S) Dr?r fC)tflt.]i.ll!i_! [7]1(::._ ;7.tc t..i.c)Pl ,

t<_1{ I/il _5].;F::'7:)tC: (;.;-? f f) I' t;:7;ID I!{.)C 1. ,{]11. C (3 Ill m (.!.)I1 [...

REFER. NO).

CRITICAL ASSUHPTI£1NS

Norl i{i_

REFER. NC).

x:_/'7 .I ,;,.:,l..ll::: /'S,!_.:!it ,_i*_>_'1"_ d,'::' ;t ..i/'74ii>C7 ' f:(;;,'] .'::7[ LI<3/ I:_;:_ ¢ ,":_r7 f i k,'/I ";_ +!:,'.;"//b':..:.il ,!:t:l4::>

c7_?1:_i s',i 1:..ioFs o f: /.'.s:_..i .'._: p._' _!i>..;{1'm..i s-,a r ,_' r __.-_q_.t..i,,._ii>m_es_t:.





REPORT FORMAT 3.]. DESIGN/OPERATIONS REQUIREMENTS

CREW AC ]IV]:T]:ES

HA [HTENANCE

,:$0404 TECHNICAL DOCUMENTATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i ,_:,ed : _ '.i_.,./.g.Z.Z[]!i_','!-L__

:3.6.:5 ,,'Sec-C), 5.6.:.:'; p c-.].9)

REQU _______....REMENTS REFER. NO.

-01. A p].an ,.::hal.]. be deve].ope<.t for IrsLegr,_L.,.:_,:J

-O2

', Z S 2 ':' I::'I:::' 3 .. c:,.. 7

[.ogistic SuDpoFI. arr-.:.,a_.,:, ir_clu(:lJ.r_g l:.ec:l,r_i{:a]. ',p C-19);

documental:.J.or_ for operaLi.ons and inai.rlt:.enance. ',320(pp
_,4. :L:,. ]., p .i._{:))

,,
Technical documentation shall comply wi.t.h Lhel

Fol ].ot4irlg requiremen Ls : I

a. o 011[) (Operati.ons & Maintenance Document.) ll31(pp
should be reduced t.o bare essentials_ 11.3.]2,p 4.1)

o OMD should be looked at from fresh view- ',

poinl:, to streamline & sJ.mplJ, fy tasks ',

o Use as few words as possib].e ',

o Use as many .i..1.]ustrat:].ons as poss].ble ,'

o Ident..il:y _.:.::pecJ.al. ski.].[':_: needed I

c::., ".,d_.:-.,nt:J Py a.(.i I,:_{:,L'..:.:: ne_....:,ded I

e [dc-:,nfi].fy ..z;pecia]. ways tools need to I::>e u..sed',

o ]dent:if"y opt:ima] orJenLaLJont< ',

o Shall. be easy Lo carry to workst.aL.i.on '_

o Number mai.n steps J.n t:.he procedure I

o High.t.i(-]hl: re-cyc:£e/rest:art points within a I

procedure. ',

b. Assembly & start-up documentation shall, be ',

separat.e from rout.ine maintenance informationl
c. Technical documentation shall be tailored to I

usage requirement. ',

G...A_N_D..LD....A_.Z!L_.gi.!_:&:.!!I..!_(;LNb.

None

B__EF.E.B..... ..N_@....

{]R!..E 2 ELA.._L_A_,'X&U__I:!_P_I_]:J_.LN-gi

None

.R_EE_B_...... Ng..-._

An "IG::!_L.II:{:....ha.s been def.ine<# /:or .stu<:'/y t:o conf:.:irm or comp.]et:e

d4pf._nJl:.i, or) of this pre.l,iminary requ.ir_iPm4Pr_t:.





REP 0 RT F:C)R M A T ._:;.]. D E _;]:G N / 0 P E R AI ][c)N S R E C)U ]:R E M E:NI S

C Rli-:W AC T :l:V I: T :i:I_:3

H A :!:I".1't ti!!:N A H C::E

3 0 4 C)5 ' :"-() -' ,:)L,HI:DUL.I::.D MA:]EIqTEIgAI\ICI "E .... '.... :"E..U.:, ] HER '" " ........ I Az>k,.>

,r_..,.::).::, I_EIE:.F_ENL, E: T(-} RF:P PARAGRAPH No:

, :j / ,) .7 1,:, _:.Re_']"_F'd: • " ,

4.2.:-;(Sec-C,, i::) C-].-].9)

_Rg_gL!T_Rg_M_g_N...I_:i

..... } ! ' :;;:, _ ' , i, :: (:, ,*_ t {.::'p_!!t 1. V L. _t 5: t.<_::.:: iD ;:!l }' t :' .:i-:U [ [: t: t C)H1

':::C:J'lf-:_(Jl.lJ.(.:.?(:I III;ItJI"I_._:_'I')_:!LI"IC:E:'. <,!!.;C['_I:)CtLI.]._:_"(:I m;!:.t..{.litT.l-.:.:'ricHl(:(!_

{::) t" _::::(.:-_v v :i. {:::_i_ "._:_h _:.!t]. ]. I:) E_ (::: o (;::,F _:t .i. t"l a L ci-PCt la i I:. h L h e

r.:)_-ly ! oi!:.1(.t c:l.15::,t.Olli(-:,v ..

-- C):i; :Sr:-)ac::e '3 t a t i o n d E:.'Si !.:In s h ,r._._ .} f a C i £ .i t. a t.e

::gC h e d Lt .]_.(-:-:_(:J Ill a i Vit. E.?FI C-tI"l C: E.: C-II"/CJ 5:'.;E!.}t" V ]. C: i rl g c) f:

pay ]. oad::.s.

REFER. NO.

]. :ii.!::l. (. I:::'F::' <:I-. :::.! . ::!:

I::_ 4 ' .1 :_)

.1....,.),._)( p p 3 . 1 . e,

C .-.2..--1 1. )

CANDIDATE SFH_UTZ ONS

J_c)ri (-:!_

REFER. NO.

CRITICAL ASSUMPTIONS

I"] C)I"i C_

REFER. NO.

:4< At'_ "..T.%t:-_UE" h,::_.s E)_iP_i?/? <:})P/:'.JI'/_PCJ /:OK .:!!_:(:uUV t:o COl'._/:J t"d/ <::t c(::'mp.._ _ii:.t:,!P

d_Pt"ir/i t:/or:, of t:hi.,::., pr_Plimir/,:._ry r_PcTuit"_ii,:ner_.





REPORT FORMAT 3.] DESIGN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

I'IA[NTENANCE

3040_, CUSTOMER UNSCHEDULED MAINTENANCE TASKS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i _:-.ed : .......:i!.Z._i_.Z]_..!::i!.i_[_...........

4.2.3 (See-C, p c-l-t'))

RE QUI__________._______.RE ME N T S

--_) I <;erwi. ce & r<-_pai, r la_:::!',,::.: may r,'-,::.:u].t i:rom .,:.,'.;r,,.....

tLngenc.i.e_:-<. Wher_ ,!.Lpr<)b]ein i.s deled, te<i the

prob.[em :.stlal.]. be defirned & the Space ',::_tal..J.or_

crew role i.rJ the t-epaJr procedures, and the

time .].i.ne for repair tshal, l. be defined.

-O3 Space Station design shall facilitate

I ]24(p 4.2.3

I1::, 4-10)
I

,,

I

,,

I124 ; 132

unscheduled mairntenance servicing of: payloads, l(p 3.1.6,

I o-2--i.1. )

CANDIDATE SOLUTIONS

Norll:{,

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.





REPORT FORMAT :?:;.]. DESIGN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

HAitqTENANCE

30407 CUSTOMER TECHNICAL DOCUMENTATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev :i.sed: ._2_Z/.,..:_Z/_!i'._L__

3.6.3 (Sec C-.1.'i:_)

R E OU__.__________.._.IR E ME N T S

-!_i Cu_:.:.:tom<:,r b:mhnJca! documerJtatior_ _:-:.:hal ]. 1::,_..:_

dew.:-,].ope:,d to t::,e u_:sed 1°or operatJ._::,r,s & main-
t:enanc e a<: L i v i. t J.et.:_:.

-02 Payloads requiri.ng mai.nt.enance or servicing

,:-::ha.]..]. be provided documentation standards by

the Space Station program.

REFER. NO.

32:-i:(p L7.,

I:.:'I::) 3.2.1..2

124(p 4-7,

pp 4.1)

CANDIDATE SOLUTIONS

I"I0 r_¢:'

REFER. NO.

C RI________...____.______.___.TI C A L ASSUMPTIONS

hi o n _t,

REEER_:___N_!%...

At:, "IS,5'Ut::T"ha.s been defined /:or study to ,:::onfirm or ,':.omp;;,,::,_:,t::,

definfftion of t.:his preliminary requ.irem_iz,nt.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3

305

CREW ACTIVITIES

SUPPORT EAUI PMENT

30501 FUNCTIONAL/LIMITATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: __1_!-!L __4.L'-.,'.5_._

3.6.3 (Sec C-19)

REQUIREMENTS REFER. NO.

...--OfEquipment shaJl be designed to incorporate the'jS2o

l:,.u,ctional limit..ations specified in MSIS. ',
',

-0.;.-' ._(3ufficient-. l:ool.s and .support equ.ipmenl: .shal..Z',ll_l,(p 33)
be provided onboard to perform a..Z]planned I

maintenance t.asks.):_ I
I

-04 Toots shall be designed for one handed opera- I
tions. ',

I
I

-05 Power tools sha.ll be considered For repetitivel
manual tasks. I

CANDIDATE SOLUTIONS REFER. NO.

GEN Recommended are the Following guidelines For 1310

equipment designs: Strer, gth measurements, ',
body motion, reach envelopes. ',

,,
GEN Design studies should be .implemented to ll16(p 34)

develop a usefu], tool t.ransport and retention I
device.

GEN The following tools should be considered as
support, equipment.: hacksaw, hand or power
drill, wh_.-._t.st.one, met.al sheers, crimper/
cutter, so.].der:i.ng iron, crimpers, t:.:::otder:i.ng
gun, rubber mal./et, .leak detector, emery
clot.h, oil and polishing cloth.

02

I
I

I
: ii_,(p 35)
l
l
l
I
I
I
I

Off-the-shelf type hand tool,::--.;may be adequate.',

CRITICAL ASSUMPTIONS

None

REFER. NO.

* An "ISSUE" has been def.ined for st.udy to con f.irm or complete

def..ini lion of t:his preliminary requirement:.





REPORT FORMAT 3.i DESIGN/OPERATIONS REQUIREMENTS

CREW AC FIV[TIES

5i!JPPORF EQUIPMENT

30502 COMMONALITY/STANDARDIZATION

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v.t s e d: __2Z'_,.-_ZZ!-!'.!Ii.............

3.6.3 (Sec: 0-19)

REQUI_____________.....R.EME N T S

--_)l t!!,.i..nql/.c, i/an,:tt.e,.::: :sha].l b(:.' _.ie,--Jgn,.-::,,fl for ri!_lhL &

] eft hand operatJ ons.

-02 ',Size & typ_::-_oi: att_ch.i.ng hardware & l:asl-.ener

head cor_f:igurations shall be standardized

throughout the vehicle t.o limit, the number &

kind of tools required I;o perform maintenance.

Consideration shall be given to use of .,.s;tan-

dard tool.,.-,& the prospect.ire onboard tool

complement, in selecting attaching hardware &
i:as tene:r s.

-04 *(MinJmi.,re the number of differ_J_r.,I: ,_ special

to<.;..i',_,require,.i f)...rma.int:_i_n,._n,'e.),#

•.--.OS Throw an_l].e f-or ratchc_ti.ng tool:.::, shal. l b(..::, at

[c.:,a>:.:L OO degrees ant1 sha]] a]].c'w operat..Jon 1"or

right or .1.eft handed crewmembers.

REFER. NO.

::';2.}:

3lO(p 3-81)

CANDIDATE SOLUTIONS REFER. NO.

GEN Common tool & socket hex size: 1310

a) recommended tool socket/screw head engagement I

is 0.3 inch (.846 cm). I

b) a mJ.n. 1.0 inch-diameter (2.54 cm) socket. ',

c'.l.earancc-.: should be provi.ded ar_und fa_}:.::teners: ',
i drJw.-:: hex head::.:.:.. ',

C__R_____

Nonce

/'_n "I,'._;'5Uf:i" has be_-_,n c#i,f]fned for study t:o c_.:_n.F..,!rmor _:.ompi_ii,t:e

deffnit:ion of i:hJ._!., pr_i_,liminary r_!:,qu/i, rrvnent:.





REPORT EORMAT 3.1 DESIGN/C) PERATIC)NS REIQIJIREMENTS

2;

50.!:!,

C RI£W AC T I V I T 1 I!-11!!;

,.!!:;ii p I::,QI::CI Fildfl i i PI'.II-iN T

,JE)o (J,:_ AIRRANGEMENT

CR()SS RE:FERE:NCE: TO RFP PARAGRAPH No:

1.:,{: ..t:R o)v ' -- ,c ':_Z :;' 2/,. :: '::,................................. : .2:z .............

5.6.2; (o_c.. C-19)

g_Eg£LI_.R._F...M_E_..N_]28. REFER. No).

01 ,t_ _:._:yt:{: LGtJYl_i}t [:. i.,::: _tl:)r.:_i,o_i_lC:tl <-:b,_]..J. be u,:}::<)(:l i.rl l/il{z:,

ill F" .r _I{LFI_.]E':'lfl(-:.:.H"l l." i::) i: LC, O [. E. ..i I"1 LOC) ]. [< i. L.

.... .}:<.'. '.-; IT.(::,Wa!I:]E.' c:J(.:i_V i c: es '::::ha :[ .t. I::,e I.::_qLI i ppE-)d w 1. L.h m{:N!!tll £.:

t:o prewenl: ,::;ma].l it.eros I:rom drif:tirlg.

', .1.1.6 ( p :._4 )

',£ :::_2( L:- 4 - 4 9 ),
Ipp 2.2..1.0.1)
I

--03 Stowaqe.... areas shal]. L_..-_=compartmer, ted to aid in ll:'"',..).-

the control of equipment during stowage 8, ',

re._lnOW_l o[: eqLliplnerFt.

.....04 Temporary restrair_t of equipmerJt sha].]. I::Hi£_

availab].e l-near .st:.owagr_ areas t.hroughot.tt. t.he
'-' m ..... .D I.. ,:_t |.. i C) n, ::'I--- d (... (".'.:' '" ....... .

I
I
I 1.:32 ( C.- 4.....4. 9 ) ,

Ipp '2..:>..10. ].)

l
I

....::)'i:!, ,.:'\ _:}::y '.::I C{.Pm<:t[..i _::: _itI::)1::)I" O,:.t<:h <:.:ha i[ 1. b ({:) JJ_-::E'(:J :i ri _::::1;o _l i rt _:I I,., .......

_::.,I:::'_!!1I'" E:' :L:}:_ Ill _:.:!.['.. (.:{.:'I" ..i. i:}i ]. _::.:.:_ t. 0 0 ]. ':{-}: i-I I"1 d ma .i.rl L e f'l i!!t I"t C C:' d_t .i (J'}:, _

[.. h i""V)l.t 'i-']h o1.1 t'. Lh r:, 'SI::)<!t(: <:, '3 L_ 1T.J o I't. ',

CANDIDATE SOLLJTIC)NS

C]]. Forn] fi.t.tir_g too]. restFairlts are i-_{::)t Yecom ....
me rl d e d.

REFER. NO.

1329 ( c-:I:- 1.4 )
I

CRITICAL ASSUMPTIONS

I,Ic) rl (:{-,

REFER. NO.

:t,: /S,f':_ .,.;:,,bUt'::: /7 a.S" _T,_P_ii,/')"<::/El':#.t."I'__i?<:/ f'Ot" .S £ LIC/y /::_::: C 0/')/:: ;: t//_ or" ¢:::om/:* ;!_iPt: _iP
d_:__:t:i n i t: i on ;::_:# t:h i'::ii.. #:,r_P I i/i'; _:n a t 3/ r _Pqu i r _iivn_i?r_t:.





• , (=,REPORT FORMAT 3.1 DEoIGN/OPERATIONS REQUIREMENTS

C,RE W AC 1 I V I .........I I L':',::,

SU I::'I:::'0 I::,_l" liiilQL.I:.'[F:"It li!i:i',11

3 E)5C)4 L 0 CAT I 0N

L-'ROt!f;S REFERE:'IqI-'E 'to RFP PARAGRAPH No:

'::_ / 07/,::, '-_R (.:{_'v i. :g C-:'d : ...........:...,:.....'::::..,....,:...._=:L,,::............

3.6.3 (See: C--.1.'9)

(-. -B'.E:j..L.!.!.B.E=B_E__N.I._i REFER. NCi.

.....<_1 i,('::!,',f::,'ar,.i?._:i::,. m,:_.t:_i?r7:,:_,.i .:ii::_ t:,.::;,?;{,!i: & m,-i_:n t':,!!v':,,:.<r:t< ,.!p a..;:,:::i:ii: ',1.1.6 (C -I I.,::,
:!i:,'i,:.:._..iJ b,!P .!4't:,t::,'/_,'_!i_,:)_ !:/? .[Tt <:'t/#".'.!i,,:!:._t: / 0<:,.:-;!i: i ,:::,'/':ci!, I :J:t:4/')
t:hrot.b?Thc'tt.I t: t:hP .::!:t:a t: i on. ) :_, ',

....02 A mairF_enarlce workstatiorl .,ghall be provi(Jed ]132(C-/4--54,
which Mill col'Jt.airl bot.h test & support equip- 12_2.10.2)
men t. I

.... I[):_ A port.iorl (:)1: t.he work,:.statior_ shall cont.ain a

p o r t _l b ]. e e q I..I ]. p Ill E.}?FI t 5: e c t. ]. o rl .

.....04 A too.[ ,zi,ummary or li,..sting sha].], be avail.able
Ol-iI:)o_:lrd c)f the E.:.._l'l[:..iKci._ t:.oc)]. J.l_Vel"ttc)Fy.

....{) !::} T o o I. ::i:: _::::h _!L!. [ I:::,_::-) <.:: l". 0 r ,:':?d ]. I'] _!!tr (.:-,,:.t_:}; w h :i. <: h <: c:) r _ f-.:,.:-:.:....

I:)Ol']d tc) t.l"i_-!.:,.J.F [:l.ll"acI. iol"Ji_.:. _!!tpl:)].ic::tltJ.orJ .

I

I.132(C-4-54,

I2.2. i0.2)

I

I116

I

I

I 1 ] _!:,

r_,LAH_I}_]LD__A.! _E_ !:!LL!I_!(_)N__S

No n e

REFER. NO.

CRITICAL ASSUMPTIONS

I't (::)I"1E:{'

REFER. NO.

/in "TS'.t:!;U/:.:..... i':,,::n:::'be_i?r:, dei:.in,_Pd for .st:udy t:o (:"_::_1":' /:'._.' t*/_ _-:}t* ......... /,IV)i[..... _i?t:,_i?
d_iP/::,!I? [ t:,l."o17 o/:- t:h ;! :!i:.p.r &,.l i"_11_:rY,:cYr ),, r _Pq,.'.ti r _P.(_iPr_t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACT I VI [II!!!:S

SUPPORT EQUIPMENT

50505 IDENTIFICATION/LABELING

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i _::ed : ..._..._.:_ZJ_.:#_.[-!._.._,..,_

::.;.6.4 (se_:: c-zg)

REOUI REMENTS

-01 Equipment ,::.:towage !<)cation cue-{-:,: _.-z:haIlbe

provided.

-02 All connectors shall be labeled to prec].ude

improper mating.

-O3 Wire harnesses shall be well marked for easy

identification.

-04 Labeling & identific-.ation practices shall be

in compliance with MSIS.

REFER. NO.

I l.S2 ( {-;-4-,-$9 _

I
I::L;2'?(c-I-is,
I#57)

I

:329(C-I-15,

:#4i)
I
1310
I
I

C _ANDIDATE................................................................................................SOLUTIONS

i'.h::Jr_e

_R_£ER_.=_.]J!=

CRITICAL ASSUMPTIONS

None

REFER. NO.

:_': An "[G',.:[{UE" has been def.in_-i,d f,:::_K.st.:udy to (.onf._:rm or comp;{_}i,t_!i,

dPfin.i:tion of this pr_!i,.liminary requirement:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

ACTIVIITy PLANG/SCIIEDG

30601 DUTY CYCLES

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10)

REQUIREMENTS REFER. NO.

.it..i_:'.s, ,:.-_r:,d ,F:t.at:i_::;n upkeep per day and per _e_i_,R',.].O0)

.sha.ll b_ TBD. ,):# ',

-03 Time shall be provided in crew schedules for

the following activities: exercise, meals;,

recreation, hygiene, rest, & sleep periods.

-04 Mission length shall be set prior to flight.

and adhered to with extensions being added

only after consultation with and agreement by

the flight crews.

--0::.:.:(Crews shall have time for preparation before

and clean-up after major tasks.

-09 :_(Work shift.: ..schedule shall be TBD. ):#

-ii Physiological cycles and the factors/condi-

tions that adversely affect, them shall be c:on-I

sidered in designing activities for crews.

-12 Crew activitie,r., shall be designed to facili-

Late performance and to minimize fatigue.

-13 #(The First: 2-.3 day.s of _orl_load .shaI] be

light _it:h ind.ividuai neede; t:al_en int:o

,::_c_::oun t. ) :_'

-iS Ari allowanc_:_ For short rest break,i: during

the day sl,a/l be included.

-IE: There shall be a scheduled overlapping of

shift,::, for debriefings and activity

orientation if 24-hour manning is required.

-20 Scheduling systems shall provide for flexi-

bility ir, task time allot:merrLs, .job a:.-:_sign-

!
I

1128(p 89-

II00), 344
!
l

1129(p 50)

,,

', 12F: (p '96,)
,,
,,
I 131(p ].46,)
I

I /31(p 146)
,,
1131(p 163)

I
I

I
I 128(p 89-

I100) ,384 (p
I
1.1.31.(p 1,154)
1102
I
I

I
I, [ :::._0 ( p 1. 52....

', .1.53)
,,
1128(p 94)

', [:._z (p ].54.)
1387(p 18-.12)

,,

',128,330

,,



PAISE 2 30601 - REOUIREMENTS

merits and acc:ommodat:icm for the unexpec:ted. ',

I
-21 :_(There ...=_hallbe a maximum amount of [:._,5_t:hat I.i,:'_.:,(p 9c].-'::_])

a c:re_member i.s .sc:htedt.lled to p(.etfotm on a l ':"'"_(p,.)oo. 72,79)

dai ] ,v and _/eok..t _; ba,si,2_.. ):_ l

I
---.2.:_; ._"( The max.imum numbo, of .TVA c.tew :equ.i re,# I 3,i-,.5 ( p 7"2--7'i_ )

dur.ing EV_ ,:.:ha_t1 be TBD. ,):_ I
I
I

t -_ F'l-'q'.,._ :_(Minimal amount of exerci__e, re.,st, privac,v & l.l__,:,(p .14(21..-

rec:roat..ior, time roquirod to ma_intain proper 1143)
health mot:.iv,:_tion and alertr, o.ss for d..ifforent

t:y,oes.; of peop.le ovr, r different m.i.s..:,ion length..::I

......=hal .1 be TaD..):_ l

,,
-._:,.2.... ._,(The,-o .shal.1 be time for refresher or. I 1,-_'-":'_(p t.l. 1--

train.ir_g I_r.io, r t:o various ta.._,A'.::-,, re..lat:_F..,d t:o 11.].2)

J;ho ffrequenc:}/ (3[: ta.:_:_" poKfform,:;_nc_p. ,):_ I

CANDIDATE SOLIJTIC_NS REFER. NO.

07 S(-hedule.... a '9-hour period per day, pet" persorl -',

8 hours sleep and 1/2 hour prior ar, d post.
,_._.[eep-_ .

If shift work is necessary, c:rewmembers

sl-,o.ild phase ir, t.o it:. prior t.o m.issior,.

11

12 Provide weekerd ac:tivities.

I
I

I
I

l.t3i(p 163)
1130(p ie,4)
I
I

I .130 (p 154)

,_..# o ( p 1.I_),.))

CRITICAL ASSUMPTIONS

N o n e

REFER. NO).

i| _ - i,* An /oSU_:: ha.s been def.inecl for st:ud,v t:o c:onfirm or c:omp.let.e

doffin.ition off this preiim.[nary requirement.



REPORT FORMAT :5.. ]. DEISIGI',I/IIPE::RATIONS REOUIREIMENTS

C I::_I!!!:WACT I V I-I .......I:I::.<",:)

E_i::::1 :I:V :I:1 Y I:::I. A 1".]:.:_/ -:;.:::It1!<D G

...)L} it:, (..],-.. JOI3 ROTATIC)N

i-_]D(-)c-<:. , •........ , •r,..,:>,..) RE:.FERENCE TO RFP PARAGRAPH NO:

Re v :i.,:_;c:.>d : ...........I:L/..._:,ZJ..,.::..:_...........

C- 4 ( 2 . 2 . ]./:::l)

g_F_.,9.!..:[ ,]LR_EM_g_N_-!_3!

.....(:) I I::: !. ]':_I J'l { ,:: )'" (i) bJ_:1-: :2:I"1_!L.!..i l"I <1'v' (.:::, C: t" (7) :9::::,:.; I:. I' i:] (. I"1 ]. rl 1::1 i:t Il ¢::1

I::>:_L_:k-LU::' _+,:,14.:i.1 ] :':'; wl'_<')1'_-:'::')" ::'_':::tLt]. _ ':':"<t.

- 0 4 No n - s p ec i a i i z e(:l ,:-,k i .i i t- a,:.s k:s s h a 1 1 l:)e r c:)t a i:.e d

C:t(llOn g._ c t (_!14(l)f2Ill12_'_I'"'.'g", ;_ ) :_ .

-06, ,:>c.hedulir)g program,:_ shall provide l:or job
) o t.a t.ic:_r).

....Of? :¢"(Fra.._ n.._ng me/-hod.r. .,.!.:hal 1 f:ac.i 1 i t:a l::r_, c:r_P_

REFER. NO.

1.231. I:> £ _!i,C})

] ::_:C} !::) 2 E:)1. )

[2'ii) ID _-:,%) _

12',_?,, 1.30 (I::)

1.48, 151)

112'_? (p 154)

1295(p 103)

I

II .]. ,:1:,

I
I
I I. 2:f9 (I:) 1 .l. 1.'-

I] :.2 )

I L;?._3(p 9 7-

', 1 r:!O ]

CANDIDATE SOLUTIC)NS

(SEN PKov:Lde or)-I:)o,-._rd pI'"C)Vi'S.].C)rlS fC)I" C':I'"(i{._W

t.r a i n ir_:::Ia r)cl :::.:I,,i ].]. r e I:r e.'::-:h m e r.t.

REFER. NO.

CRI T I C,AL. ASSUMPTIONS

I',h:)l_ o

REFER. NC).

:'i': An ".i,:.:.,',:2;Ub.... ha.:::, been <:refi n_!:><J for .s £ud),' t:o ,con f.i rm or <::omr.:>.i e t:,P

d_!:>f.;' n J t.i <_.r:_ <:_:F H':, .i!.<!: ,:_.:"r' _.i mi r:,ar ); r<!:>qu._ r_i:,m_!:,r:,( .





REPC)RTFORMAT3.1 DESTGN/OPERATIONSP,EQUIREMENTS

3 "c,I-"R I- M A C T I V I ] I E.,.)

ACT I V I TY F>I....AI',tG/SCHEDG

30603 -" "i ¢"SCHEDUI._ING METHI. D...->

CROSS REFEREI',ICE TO RFP PARAGRAPH No:

*'GI t ,-I I:"R,-._v i. '_--:.r_,:t : ....£E].Z___':!Z_:__,:>_.....

C-4(2.2..10)

REQLJIREMENTS REFER. NO.

.-0i f'. (Ground .,:_hal ..I _P.,7.t:abl _i.sh or:, i_PE.£..t.wP.,s, #,rov _':d,P I ]. 28 (p :7-I'!7_) ,

t equl: r emE>n t.._.. an <# ..f.7oal .s _-in <# do "g.] ,?l:,,cft] 129 S ( p 10 ] ) ,

p.iarJn ir?g" _7"7..i.] :? £DE? ctet4.s do ."-:hoF _.--#.eFl# i .[3.[ ( v. :[ ][,

onboard .,ii.chedu_l .i rig. ,):_ ', p 3 )
I
I

--0£ _ :¢(Thet'e shall be a balance of onboard au_onom,vll2Fj(p 86,89,

and ground 'G;'Ltt_.._p£:lt't.. _.0 pFoviUP for coE, t.

e f-fe_:: t i ve schedu.] ..ing. ,) :_

--03 Grourid sha.ll be available to support flight
cvews whel-i .Fleeded.

....C)4 l_,t c..wm_..mL--Et .... ,:;I-i_-_.I_i be involved J.n pre-m.{ssJ.orm

I:) ]. 2:i ri Iq i. rl {]71.

....I.)...) A 2;hc)ppil'lg.. l.i':::.t" oF ta,-_:k.'.:, wit.h parame -:,t_...t",_,....

i'"_:--)Clt.lJ. I'"E:'IIIE:H"I t:.s., t::..-?t:. C: . E;l"laJ., .]. Lie if/t.egva[:.E.:,(:J _:c)l."

f i r,a .1. s c:h i-9i:JI..1]. i. I"1g.

z "l-07 ._{Met:hc ds and requiremen t.s for developing

"--:hopping lists." shall b:..-:> TBD.):_

0,:, To t.he extent possible, crews shal], be

relJ.eved From routine, t.ime-corisumJ.ng

fur, ctions which do not require judgemer, t.

--.13 Ir,fl. igkt. ,:;c::he(Julirlg ,:::,ha]. ]. be c:ompi..iter aided.

•--1 t3 ._ (,:3c:h_>clul i ng .'._;,'s t:_Pm:.i:, .,.-,h<:Ll .l .i no: 1 ude we i gh t:.i ng

....i .7 ._ I'Pt"O £Od:r:Ll .'.ii; /'0£ f7TF:z_LIFsd .._MCpU t: ,..:#rsd ,!-_ccP.,.!_':z_ :t _:_

or)bd',-;lt"c/ COfft/:_Lt t:_.ii>t " .:iihC:/'7_PC/U] _>.'.ii,, d,::i t:i--_ :-7/':td _*K [_:_'Y/!.:tff_:it I ]. (:}':i7)

.mha.l.l b/-_> " "' ' )._d_::>/.z n e<;_. , ',

•--I .'_;' ._, ( The onboatd .r.c:h_!_>dul .i ng ..._-,',,,..>t:nm .,.-,hal ..Z be

user fr..i end_l ),'. ).,_

- ,._.U ' .....:>chedLl.[ing comput.er program::-_ shall req,..tire a

Ill J. VI :J. fll_!. ]. _tIll O t.tri I:. o f t. I" el .J.I"1 ,i. Pl g.

I ,..aT, 98

I
I
I

I 12 F: ( p '7'...-_)

I
I
I

I 13.1.(p .144) ,

', 29.S p 1.I::)2 )
I
11.3]. p .1_,0),

I 12',iii_ p El9 )
I
I

I
I

11.28 ( p '77¢i!_--i)
I
I

I
I i28(p 87)
I
I

l
I
I

*-}l-i ., L: )II .1 _: ,::, (_) ' _ '::'

I
I ]_2:i3 ( p 'i;',:i',.....

I ]. 0 0 )
I

:':_"_ 7tll:ZI '1I i. ,:.....(r:-, ....

I
I

I 12 :{4(p _-,9,73 )

I

I

11::;2

I
I
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-2I :_(Methods, to tran.z,late 'g.loba.Z p..tanning' into l.].2L=I(p 69-73,

onboa r d .s y.s t eros .::md da i 1 ,_' pl ann i n g pa r ame t:_rs I '97 )
.sha7 ] be def.ined..)._, '_

CANDIDATE SOLUTIONS

05 Develop methods for assembling "shopping i

].ists" ar, d for .ider, tifyir, g the task I

requirements in term,:< of space craft sy,st.ems
arid (:rew skill mix.

OC' Provide for automi!_tioR and ground support tc)

eliminate repetJt.Jve ar, d time-c:c)rl_;umirlg ta::-:ks. I

REFER. N(_.

CRITICAL ASSUMPTIONS

o An exp_:_rt t.:::chedut i.r,g .'.--.:ystem will be ava .i ].able

LC) E[tCCC)mIIICI(JaLe th(9 V_]t iat')].lie,B & (_t.a r6._qLtJ t'(i:_d

For s(:)phi.':.:;t, ic;:_Led requirements of _.£_c:hedLt [ J rig
space op_.:rat.iorls.

Schedules will assume time for crews to train

to do new or ir,frequent tasks.

o Fac:ilitie:s wJ..i], be available for trair, ir,g.

REFER. NO.

:_: ._n "ISSUE" has been defined for study to confirm or compTete
d_f.in.itJon of: thJ._ pre..l..imJnary requiremrv-:t.



REPORT FORMAT S.1 DESIGN/OPERATIONS REOUIREMENTS

CREW ACTIVITIES

MAN-MACHiNE R_d...ES

S0701 MAN-MACHINE ROLE

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : ...........:iiL/..:_i_.Z./"i..:.]._i_L........

C-4(2.1.7, 2.1.11)

REQU_____.____________.]:R E ME N T S REFER. NO.

-ill I::'rov[de .::tL!tomatiol1 or autonomous;, c{w_troL t_::,

achieve an optima] InJ:< of human and machine

_e_sourc:e<-:: and subst].tul.e "machine cor_trol" l:or

human control, where safely, i::)roductiviLy _gFId

cost effectiven_.--;ss warrarFL.

-02 Continuous system/subsystem monitoring and

and cont:.ro], by either the flight or ground

crews sha].l not be required for normal Space

SLation system operat;ior, s.

-0:_ Space Station systems/subsystems shall be

designed such _ha_ ;.to';/ single credible fai]ure

t_][]], retqu]t ]rl ,:1 '::;!tl::<:' condJtiorl. Sub,::oquerlh

<::Fe'_,J a_ LJ,..:)i_ may be __...)qui. r_..)d [0 r:::":}:,tOF<: rl(}_ ini::t]

:!;pac:e Station syst_.:_m operat.Lor_,.:-:.:.

-05 The capability for the crew to monitor all

subsystem hea.Lth arid status data shall l::)e

provided.

-06 The flight crew shall be able to change

automated sequences and limits in real time

and on line.

-07 Appropriate safeguards shall be provided

Lo prevent..i.nadvertar_t, or unaul:hori, zed disa-

bl. iilg o1: es:..-:enl:.i.a], aut:omaLed i::>roce_,..:.:se:.z;.

-08 System/subsystem verification shall be per-
["ormed wJ.Lh a minimum el: crew interact, ion and

,::hall. br-_ capab],x, <)i: bei.ng .J.ni.t:.Jal:ed autr_mat[-

_:;:L]Jy or manual i.y..

....10 Automate(J Fault detecti.or_, i,::.<ol.ati.or_.,and

recovery sh,:t]l, give highest priority Lo <:rew

].:].fe ff.;upport and primary missJ.on objecl:.].ve<;.

-I£ The crew shall be al::,].eto override any auto-

matic safing of -<-:.:witchover- capability of

func tiorlal paths.

:77}:] (i:) 5-,:_)

.].,:::2 ( c .---::::---] .-_:r)
]. _:._5

132 (C-4-21,
22)

1.:52 C-4-21,

2'2)

.152 L;-42L)

1:._2 (C-4-21

22)

;:.ss:[(p 5,..-4)

t :::.<{( p 4-].,
5-6) :331.

(p 5-4.) : 1.::;1

( <.. :_ ...-Z4 )

:::,_,,.,1(p 5-,1.)

1 ::.{2(C-4-2 I.)

].:!;2(0--3- ].4)

All overrides shall be tmo-ISSl(p 5-4)
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step operations with po,.=..itive feedback to the I

inJt.iat.or t.hat report:.s t.he impending re_:::.:ults: I

of the override command prior to l.h_::.,. ac(ep- ',

Lance of" an _:_xec_._te r:ommand. Separable ',

functional path..: _1_,:_l]. be u,iz.:ed to pre'.Jv._nt ',

':!.:ingle faJ ]ure:L_:.: from c._Lu..*:.:Jng I:_ol.h ,:!in

ur_..i, nLendect aut..o sw]l-(:hover and the inab£lJt:y
to override it...

-12 All automated systems shall provide ea::=i:ily

accessible, complete "audit. trails" for
act.ions taken.

-13 Only processed results shall routinely pro-

gress upward t-hrr,_.lqh thF,, hierarchy_ Lower

I

I
l
1133(p 5.6

I
I

1331 (p 5-4

I
level ,.tata will be a_::r:essib]e at higher level.sl

wt,en r eqLli r e_:l. i

REFER. NO.

GEN DeveLop a der:isior, guide to be used to 1135(p 3.0,

.l.ogical].y aJ.l.ocaLe space activit:ie.:..:, to aJ.l-.er- Ip 3.1.-5.29)

native man-machine implement-ation modes based 1.1.33(p '_)
on t.he crit:.eria of performance, cost:, and t.ech-',

nical readiness. This decision guide should be',

a dynamJ.c model which can accept: updat.ed ',
informat.ion based upon changes J.n human and I

hardware performance (mainly hardware/ ',
sot:t.ware) and changes in confidence fact:.or,s ].rJl

human or equipmen_ p_::.,rformance. ',

___R__I_-!L!_{I..',..A L._.AS_].LLMP T_I.£LNS..

Nono

REFER. NO.

:_': /-_r_ "I'!;SUf.E" ha.,_.!, be_:..,n d_Pl:ined for study t.o _"onf_frm or comp._et:e
de#init.ion of £hi.s preliminar,v requirement.



RE-PORT F:ORMA-!" 3. [ I.)E...)IGIq/_ F ERA-I"]:()NS REiZizII;I REMEZI',IT.':]

...<-,CRE-.W ACFI V :][:FiE:,:_

MNq--Mit,,CH:I:NI!!!: ROI._liii:S

30702 " I: ..... c',G ROIJ N D MA N-- MAC H :!:N E IR._1__E o

[.,Ru,.;..._ REF E..RENL, E TO RFP PARAGRAPH No:

/ ,-_.-._i ... :-R e v .i. :::.:c-iPd: ..........................." , ," ,"z......................-,)

C--:..; ( 3.3 )

E.E.- [.::_}__! :J-_F!E____E-_N_T__]. R_g.EgB........_.NO_-_

.....!)! Aul:.oma [.{.on _:::.:hai {. I::,o cor_:-i:.: _. :i ,,_"f,{:l i:,:.::,r qrour_d ', i ::.!;2,::C ":::;-- ].4

% './t::-:-: t'.'. {-2III:':..:-:{:i (:i£'_:!:_..[_:..qr i I" (:::,r (? I: I: .:.:.(::L .i v _:i._r ,9_.::.:(:::,L{ r C (i-::' ',

u 1:.t .t. i z a l:: i _::)r_. _,

CANDIDATE SOLUTIONS

N 0 rl E'

REFER. Nil.

CRITICAL ASSUMPTIONS

N o I'1e

REFER. NO.

:_: ,,':_4')' ., .:.,.::,L/f::: ./"J,:L_ii;L:_.i'PI'i (:}',!P:t.,,./':_d!P,_ )¢:;:::;',".fi::£Lt<::,"V I::0 _:.,?/':_i::_!._.-¢f._07" c::',':;..v._;'.'::..,';i:>t ,'.i?
d,E_f..i':1")'.1:/.: ._or/ o f t:]')'..i .'.!!, /':;'KEP.._.._ffL._I?_-_IK}/ rE:'qLtt: .__.iP/B,!!i,!':_t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACTIVI ]'[ES

HAN-HACHINE ROLES

30703 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : _._.:2.::i.._i_ZZ:/_':_!.::_i......._

C-3(:];.3)

R E Q UI_________.____REME N T S REFER. NO.

-eL The ,-lrowth oI: I:h:) S:!;P capabi[il::,y ":(-:i,a[].

;ItE:C:OITIIIIOCJi::LLe J.nc:teased leve:,..L_.::; O[: ;!!LI..[LOr'tL)fI')';/ ,!!LI'I{J

automa t i on/r obo t ic----.

-02 Review Lhe recommendations of the Advanced

Technology Advisory Committee (ATAC) and

utilize automation and robotics at. each

proposed step of evolutionary growth of the [
Space Station in such a way as to at.t.airJ the I

most product.ive man-machir_e re.ix and s.imu].tar_e-',

ous].y, t:.o ident.ify the Space Station syt.;tems ',

that. repret_;ent the mor:.t promL,-:.Lng opportuni .... ',

tie::, for the advancemenL of aul-.omaLion ',

Lc-:'c:lrrlo]o(_y boLh .in Sl::_ac_-.' and orn Lhe ,:_round. ',

-I]3 A pha_:-;ed progre,:_:,::-;ive au1::omat.ion of bot-.h FL._.ghL',LL:,'2(C-4-]e,)
aLnc.l qro,._nd element_:::; _:i._:ha] I. b(.::, ;.-_r::cc)Inmc:,ciaL(-::,cl ',

consic;Lent, with evolving _::_W':_LT.emYequiremen[::,..;, ',
cost, app]:J.cable t..echnol.og.ies, and the NASA [

AutomalT.ion and Robot-.ic_:.:_.: Plan. ',

', [ 52 ( C ....4.- .<:.,":,

',

[ .1.-'.:2 ( 0-3-14 )

I
,,

CANDIDATE SOLUTIONS

Nor, e I

REFER. NO.

C RI__....__._.....__________.____..._......_Ti]:C A L ASSUMPTIONS

None

g..EEE-.E........h!.E!......





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACI-][VITIES

ORGAN_[ZA lION

30801 ORGANIZATIONAL STRUCTURE

CROSS REFERENCE T() RFP PARAGRAPH No:

Rev J_,:f:,ed : ...........:ii_.Z...;..i:_.ZZ!i_'l.__.......

................................................REQUIREMENTS _R_-EB_R- N_L-..

"-0_, lhere shall be well-deFined and clearly

delineated areas of responsibility, rules,

ob[igat.ion.,:_ and guidelines made pre-t-].ight..

-tt5 ]hu_re v-:h,-t] t. i:)e u-,nouqh c: r o>:.:::.!.: !ra.iruJ.ncI ,!_mc.ng 1295(p ]92)

c:rPwmember_:.: £o perlnJt., backup and tl'_e pu:,Ler_Li,tl.',
1:or mutual ,!_ssi.._:}:,l:.arlce where de_::-.:.Lre,:t & needed.. I

,,
a,128 (p lOl)

l].3].(p ].67)
,,

CANDIDATE SOLUTIONS

NOrl ft.?

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REOUIREMENTS

CREW ACTIVZTIE3

ORGANI Z AT]:OI'!

50802 METHODS TO ENHANCE COMPATIBILITY

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : ___.'.ii_Z.._"_.ZZ.!_!.___.,.

REQUIREMENTS

• 0.?.... F::ach I:"l_!:;Iht crew ,slJaL]. l::rain and work

Io9(.-:._t.h_.:,r prO.or to a I:.1 iqht.

-04 There shall be a clear definition of the

objectives of the mission and the methods

needed to reach goals.

_-Io There ,:.::,hallbe ground support potential for

Fligh[:. E.upport:. in management ar, d conflict

resolut.ior, principles.

2'?5 p

]53

130 p 18P:,)

2'i-_5p 190,

192

130 (p228,237

238_ 246-248

C AN_D________..__________...II:.r)AT[-: SOLUTIONS

H(.:,n E'

RE_EE...R._N_.9_:_.

CRITICAL ASSUMPTIONS

None

REFER. NO.

-_': An ".._,'::;',SUE" has be-_>_!i,n d,_.:_/:in,gd f}:?t .::i.J:udy t:_::' r:_:_nf._:tvl_ _:_._ _.omp../,,.:,t:,_.P

d_!?f.i':n.._: .£..ion of £hi.:ii, pte..1.im.i.narV t'_!i,qu.:[t"_!i,tT_E>nt:..





RE-I:'ORT F'ORMAT 3.]. " .......... /.... ' > " <_ ">....... ' ......I.)F.,::>]. (.:,N, L..:,FE R A T Z 0 N o R E.c_lLJI R E-kl E N T,.>

.,,,_.

C'.1"4:li-iI,,,i A [-;T 11:V i£T ]: I..:_"E;

::!;T A l :]:{::,t'-t D,U T0 N or1Y

:S!3':7I)I A LIT O I"4[-_M Y

CROSS RE:F:Ei:RENL, E TO RF:P PARAGRAPH Iqo:

-_ '-' ' ':3 1 '"_"7 1 ," i •
I"_L:'V .I.:7.:(9C'i: ..............i..L..-'--_.,_.L._-L':,2..........

C--4 (2. ]..)')

I.:__E.(L-:t[.:[:!:.._.g__M.E_:..[q..T._.,t

c:J(ii_,poFidi.:i)rs{:. o1: i;:lroLirid _:-i;I.IFL>F:>ofi _ i" t:.e r J.ri J_l:.i.4::t.[
!:_::t. i:.:.li' [: i.I i::_.

--O 4 N e a r i:.(e r m o p(-_r a i:..], o n s p .].a rl n ]. I'1!_-'] ;_1I"1(:_ ::gC h e dl..I .]_.1.I'1g
WJ.].]. be F)_:-?rforln(ed (::)lqbO_trCt.

- (..)_, T lqC.:'n i.lIllb (.:.:'I'" o I= rio ri--I,oI..ti:.].n (i!_, c:(.3rlI...i.rl£-.j-E_n _:::.i.e s a n d

_':eIll E-?t" (--:](_ " C J. E-?f-", _"Ei':'q I..I .]. _" .j. r (..] £.] _ c) t..i" t:._ ':÷:;i.i p p O r t. t" o r

i'"e. SOJ_Ut:iC:,l-i z:E:tq;_tJ], be. inJ.ri.i.ll-i.!'.ze_d.

.....07 p.]. _!_i:. l:orm dlii#,:..--_] !7 " _:÷;l"ia]. ]. l:_!_l:::.[ .].__t.c-It.[:_ _!_l.it.orlofnoij_:!:_

:'!:" _ ::t _ : ,I" <'. I::)E-::'l'.' l_.l(.)?l.:.:.)l"l _i-::C::I"l (.:?{::fl .t 1 _::!t::l %{:i.) _ '.i " ' i. iq ':7t I:::'c'::'Y i : ':1':-.:

REFER. NO.

,7.77':7",,_ , ,".I:> L,--,::_.... ',

17:.!:.1 ( l:::' :7!;_,::1.)

:i. ,_>_- ( L,- ,:>,

2.4.3C:)

,.3,5:S ( I:_ 5-- 4 )

.1...._,.._(1_4 :£4)

CANI)ZDATE {'(-) " " <-"..........................,-_>...J...L.LT..,.£___.:!_N_.,:_._.

I\Io i"1(.:i#

REFER. 1'40.

!2;g:r3.-Z_C_AL_.:_Ag;__U.M.ET_CLN..S.

H c)I"l L?

REFER. NO.





REF:'()RT F::0RI"1AT 3..1. ])E[31GI',1/ 0 PE R A T I 0 r,Is R [-.!:QLJ:[ R E H E I',11"S

C Rli-_bJ A C T T V I 1 I E S

i!!I l i_."_t '[ ()I'.1 A !..ITOI',.IO ti Y

7;O 90 3 G R OWT H

{.-,r, (.i c-,(..,,r* ,::),:) REFEREINC[-.'!I TO RFP PARA{_I:_.APH Iqo:

Rc!_V .L'::-;c='::'(J: ':;J/? 7 / ::-':::.
................. ,'.............. :........ !::t ..............

{'-,--,_ ( ,:.. zl-, :; . :3 )

B__OI._..[z._R._E_M.E.N.T_k?.,

....{.)2:.:: [){2:.-£.: i.clrn " : !; l::) <t {:::(.:.:, ..L.._ u.:' ::!_L.i_. [. i.()ri L_3 i.rti:i:i:,rl:){)Fi_:t L._I-::,

{ rl c: I, f.[:,_]!t_i':[:J rl !;[I _.[v c' _..'-i: _.) F :.!t .I t _"irt ]])lll :/ / i:_lII i. C) I[1i_l t...i. C)I-I

;!!_1=l:._::-__ [ ()C ..

REFER. NO.

', .1.152 ( C'"" 4 ,

12. I..7)

,,

,,
,,
,,

CANDIDATE SOLUTIr)NS

bl {1)rl E._

REFER. NO.

N c;:)rl ({'

RE.:Y_..E...R...... N(2!.....

An "I,'5,:7;UE" h,:-_.,=vL,e:.,_;i,r_ de_,f..ir>e_,d fof .:=-.t.ud,v t:o coryf..it'm of (:oml:Lle.,l:e,

d_.--,f_i n .i t..i on o f _h.i .:; p t- _.e..l.i m.i n a t" ;,, r e:,q_._.i r _;,mt_,,-,t:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

4 IVA SYSTEMS

40! Wt) RI<STATIOIqS

40101 WORKSTATION DEFINITIc)N

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i ,:sed : ....._.:i[_../...._-_.ZZ.!:i!._......._

C-4(2.2. ].0.2)

REQU.Z_.____.____._....R.EMENTS

-i) i A _:r_.-:.:,_.,Jt;:tati, on t::h.::t].l l:)o ,:]u, ffir_ect a_<: any

!_.:x::at.:ior_ J.r, ti,u, Space 5tat:.ior, where _t ,;If-:-,,:ti..-..

,:::at.ed ta_::::k or actJ.vit:.y J.>::.: performed. A work-
,:.:-:ration is a crr.:w st.atior_ wh:i.c:h Js exc:]_._s::Lw:i-:,

of recreation, personal hygiene, food prepara-

t.J.on, din.J.ng, housekeeping and other off-dut:y
activities.

I. S:;?.( i:-4.--!!,;i

'Z. 2. ].r). 2)

-02 A thorough analysis of the requirements shall I132(C-4-54)

be done for each workst.at.ion t.o determine the

task, operator activities, level of automa-

tion, tools, equ.ipment:., etc. , necessary to

meel::, the requirements.

•0>: Edc:h wr)rk>::.:taLJ_:,n ,.:.hurl]. meet Lh<., ba<.:elin_-,

'...::afety r_:.:,quirement:._::.:, for t:he Space Station.

-04 Work-stations equipped to perform identical

ta£.:ks s:,ha].], ut:.J.].ize prime/backup log:J.c with

approprJat:e sal:eguards again,:i:,t dual functional

path command.i.r,g.

-05 Workstations shall satisfy the fail-safe

criteria.

IS2 C'-4-54

132 C-4-54

132 C-4-54)

C AND.___.________________.I.DA T E SOLUTIONS _R£EER-__N_.O-

O1 Provide remote terminal with linkage lo mair_ I

comput.er _:yst:.em( e.g., at work ,:--:_t.at::i.c_ns, windowl

workst.at.J.on_::.:.:, laboratories, private quarters, ]
and ward room). ',

CRITICAL ASSUMPTIONS

None

An "ISSUf:i-" has been defined fot" study t:o r.::onfirm or" oomr:,iete

definition of this pre.liminary requirement.
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4 I VA '-" "'........... '"

•-.) <,401 W0 R I<',:!_T AI I _ N .::,

4010 2 W0 R K '.:';T AI I 0 N GIk-Iq E R A L k E. =)l_J.T.R ['-M['_N T.:>

C m[-),-,,.-,_.oo REEFEIF_EINCE l"O RF-P I_ARAGRAF'H NO: C-4(2.2..S.S, "2.'2_.10.2)

EE_g!./<R_EM_E_N_T_,. REFER. NO.

(i't0111:!1;!;: l) Ur,t:i] the re_i-:-:L!Lt,.i:.: c)!:: the l::_en_:ti.rJql <::l;L!,:Jy, lJFi'i_,,.:::;?.].

h CI V [(-:' b{ih:<_l'l l: i r'l _#tL J. ?.ig.>(:J , [. [. 1. _:1.:: F ec: OliltliC_r/(Je¢:J t]"l ..)l [.i , i. I1

,:::o n :i,._r, c: t i. o n w i t h t. I, e r e q u i r e me r, t:.r._::g J.v e r, i r, 1:.h i s

subel.emer,t, Ref:erer_ces ].4]., LS2 and 16]. be used

For de_:-ign. Referer,c:e _Y.2-I] could also be used as

a -:;econdary reference.

I
I
I
I

I
I
I
I
I
I 15 9
I
I

....O1 Layout --

a. Wc)rkstat.ic)ns shall be ].aid o,..vt by first:, c:or,-
sidering the operab:_r'.'.s nt:..._eds, capab[].it.ie_,

and _'arlge of physic:a], dJ.mensic)r_s al"ld t:.her_

designir_g wo_kstat.ior_ hardMare to accommodate I

t: h ;:::,"::: _1.:) t _:(.)cit.I 1. _" e m e I"_ t ':<-::. '_

b. I,.l(:_ i.<,:i:l:a [ i on _:_:_gb a 1.] 1:,_.::, ] _iti cl out i..r, _gLU:::I'_ a way I I !!!;':_

t. 11a t. o I::-'e _ a t. o r b () (J './ IIIC) I:'. ]. 0 rl _" e q i..I ]. I, i.:(.)d 1:.o r-)i..9t' t" 0 i"" m _

a[/. workstatic)rl fLir,c:tfon_:g ,:.:_:ha].] I::>e m.i.n i.mize,J. ',

c. Work_:.!:,hatJ.or_,zi, ,:-:,ha]. ]. be desic..]l-,e(.t .'.-:--:uc:h t.l"tat, al. 1. ',].5'i_

exteKrl_!]], di.st:rac:t:.ing sItiIT,al.[ tO t.he operat.of ',

a r e in .i.n i m i z e d. ',

e. Workst._-_t.ic_r_s sl_a[1 be desigr_e,J [of O'-g h, ody ',i. 1"%.[

post.Life arid variatioi-is Mh.ic:l'_ oc:c:ur dutJ.l"l!] I

lor,g stay times ir, O-g.

f. Wo_-14st.at.ic,"_s should be located to mil-_imize

interferer, c:e with trafFic areas.

.....02 Vi,.:ion

,:.i. -f_' "" _ ' ' " ' " " '

o/:*_5'r_ t:i': o!_ f:rosI_ ,:(_ .s.il'_f3..;! ,!P /.:i}/_P _?,ff>f:_-P/"_iiv'_:t_p /-_&:_:y_ t:

for _],,i:_:h k*ociv _o<::,:<:_t:..t:r.:_l? ,:.)_r6.,a r equ.._ t'_P<_ _o;/ t:h6:,

.:._t: a [" i on ':g fun d:t.ion. ,) :_

t,. .¢ (A ! .l vi :!::.l.ta 1 d.i._!iV:_.ia),'._i!: ._i!,ha.;! .i bn, v.i et_aL:Ll _, fr,'.::,'/_

,:_/:_],' ,::-_P_7.i_ii, i _i:,.:!i;:!i; t:h,:_r:_ _:::'r Pqu,..:._.] t:o T.t?,l:; d_Pfp'_.,_!i,p.tii.:
.t:.rom .:,_ .,!.ir:,_-P .<,,t:,'rm,::._.] t:,i::" a/:_ct ;{ ,f:'_::,:!:_t:,t!:,<:-]a t: t:h,,!i>

<:-ev':,t:,p.r of £h_P di.:i:l::_.i ,:_},'. ):_,

_:. 4; (/...e,g.i b..i t i t: 3: ,'.::h,:::_._a_:::t:_i,r.i .:ii,t:.i ,'.::.:it ,.:::_f a.i .._ _4,'::_t/.".....

.,.._<t: i:.-_t:.i ol:_...]i.: .,._;h_(_..l..i (::or_ f-orfL_ t: 0 7.(_/..; r PqLI..i .r m_fl_!;'/'Y/:.:i;.

TT:,_i:' r_:i,adat:, i .l i t:); c:h,.'-_ra<:: t:of i.,i!._: i ;-,:: .._ ...._t 2 ,',,_or/," .....

'!!; t:,::_t: _:orn]i; .ff:h a J{Z <:o/?/::'L:hr!_ t: 0 I-B [.l.,) :¢;

pp 4.4

iDr,:) ,% .. ,Q.

r:)[:) ,::[. z_)

p 1 :::._)

I
I

1.1:51(p 1:1;)

] t::i'-:::'(1::)1:>

,..) .. ,: .... 1.. _:1.

.S . .1.. '2 . :.:.;. :i, )

] 5') (' 1::-.)1::)

<. ,% ).)._: .... 1...4

]. ,: ,::;..>:_ (r.:)l::) o' ..... >
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....0:3 Cor,trols-
a. *(Fhe c:haracteri.:.:;t.ic:._- of c:or.,trol dev_zc:e.s

!!i:h_:_._1 cor_ for/Ti to t/'_6, fllo.2.t C:LIYr'_ii,n t:

I::). P v (DV i (J E.:' f 0 V C V e w i. rl [: 6._v v li-?ii I.. J. (3 rl c) i:: _!_ti1 t o fll a tT. ] c:

'!}:-:ys[:.ems _,JJ t.h fec-_dl:Jact4 of _sv,:!.::l.em :7:t.atur..- :in ....

c Lud.ir,g I.he ret:!.__ct i._:)n oF t.he., ac t.ual .:_.l::;_te

t.l-,e ::.:y ::-:t.etn.

....04 DispLay':F --

a. *(fhe (.harac:t:_P. ri.:=.,f:jc_, of d.i.splay.s .'::.,hall

c:or_ form to the mo.,:::_t curren t .'_--t:andards. ) :#
b. [:)i.;-_play_ sl-la].], provide a !__raphJ.c readout of

data rather than [i,-_t.,:£.; of number.,-, when bol:h

ac::tLta.], vail.re., al'/d t.r6:tqd dat.a is VC:'QLIJ. VE_(J.

C. Ditgp].ay 1.1"/I: c) r IIIL=It J.C)FI sha].l be ].ilnited t.o

Ol:)erational ].y t elevatr/t. (Jat:a, W:i t.:h acce'-:::::, t.o

tT.l.lpportj.iqg c:Jat;!_ ;:!uT: reql.li, ve(J.

,J.. C:au£Jor, and .warr,]ng irH:orlllatJ.c)ra _+:,h,-tJ]. I::)_._

pV({)'}}}:("I"I ['({?(J I.WI;:]I|IlD i CII.IC)tI_.3 ]. y , .J.(Jc't"I L:t t::y { rlta t.h,',

;_t(: [" I./;bt ] rD t c)b ] (.i.}111.

<.:,.

I
, . ,{$ ) ,I 15 -¢( pp 5

D i. 5::p I. ;:!ty _:_-:t._:-:h ,:1] [ b (!.'

arl ,:J .1...:w.: ]. s w .i t.h .i r,

_:.:-::t _!tn d a r d i ,..,c,,'.::-I

:-3y !'-: t. e Ill f.:;.

.':!.t:ar_d,:_r(i,_.i;. ):_-: ]..':!;5

I 1.5S,

l.l.L;.1 (p :59)
c:'f ',

',
',

', 15 9, L ,t:.i5

1131,1,55,
I159

I 1.:3 ]. p
I

I .1L:.;L r.:)

I

I

-05 Workstation provisions: standardizat.ior, of

workstatior_ equipmer, t shall be maximized.

--06 A(Jjacent morkst.atior_ mi. th different ",.iF,"
orient.ations sha.l], be avoided.

•- I-).7 A R(:.mt= "_t_ Manipt._l.alT.or Systern work::{;tation(s)
sha].J, be provi(Je(.t _it.l", both direct, and C:l:::qV

'.." J (..::'L'J{ I'1 !:-I :: !!_I::)a 1:,.i..I.i. t y ..

41.0

"(_} :: (",C)IIIIIII,t rl [ c: i!} [: i. C)FI t:i.:;/[:t;!] [:£j M;!_ rl _!_IgE.HII(i!H"I t.. .....

a. 7h(-, I: i.:,'.ed and I::)c:)_ t :_L, 1e Mu[l;.:i.p].e I::h.tr 1:)o,::,, AI::)p I i.. I

(.::a 1:..i.on _:-s CoF_ :5:O1 (.::.) ( I_II:::AC ) 'i_:h_[tl. J. bE-} i!!l C C)tTIIIIC)rl

d6._:,J.glq,'_c fLIl'/c:tion.ir_c-_ a'..:-¢ i_ rhalq-lllach:(rle il"ltev - _

face t.o the net:._ork opl.P.ri-_t.irlg system. ',

b. 'Fhe MPAC c:hal..l prov:i.,:_e COIlIIll;JI-idL=llq(Jc:or11.vc)]. ',

c::. The MPAC ::;ha].l prov.ide ,:;.i.mu.l. tar, eou,s v.iel_.irlg :
Of d J.'_;p.l. a y s. ',

d. The HF'AC sha].], provide c:rew override l=or • I

'._--;IJbsy s tem oper a t i ort,._:,. ',

(9. The MPAC sha}.1 provide vi._].bility,<'into all ',

:':,:_i I b E{Y T¢1"..(:_:'I11_:S. ',

I .. th_:.:, lfll...A' (', ,:.:.t_e_] ] I:::,l,l:_v t(:te anr,ur,c:a!: i c)rl 1: .:_t _<tt ,t .... ',

_ii-:.:i..roph i(: ["a.{.{._tE!>:, i L_r_.;it:!_;t.E:'r_L. _g:iLh (i:-_,i-:I.!tl:,I i._x,l_<_d',

C:i_I1 t. i. C)n i_rl (J W,!_t n i rl g I:)I"l 1. ].0 tS0 p h y . ]

g. H'/e l:)ort:.al::,le MPAC ,!::;lla}I.]. 5:,Ltpport botl'_ EVA and ',
:[ V A _ ",r.:.,".)[::..... _ L"IIT. l. orl _:{.: It

h.. tl'_e HPAC sl"_a! I c_::,n,::-:_i,:t of: I.hc._ ,i._:!::,]_:_'/,:::_ ',

Ifll::)l"l L'I".OVC-:, it"l IL'.E__!](:: t" iv{e C()I"_I:VO ].':::. , ;!il"l(J _,

r (:i.)C(::)r _JJ.r/g (:JE)v J.(:::6,,i:.:.:. ',

,,
t
I

I
I

4 t 0

I::m)I;_-_:--,r_ :.:.::ys teln::z. I ] :3 L p 4 ] 0
I
I
:131 (p 47)

,,
I
', 15'i,1 ( pp

', 4.4.g)

', L 32 ( C--4-'.:_(!i,,

', 1;-4--54 )

I

', 1.:72 ( C - 4 - :S2 )
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CANDZDATE SOLLITIONS

I_.1o ii (:_:, _,

REFER. NO.

................. ____'_:2............ F.L___:.CRZT]:E'AL A,:)oUP1PT.T... No

I\1o I"=e

REFER. NO.

* An "_TL-'SUE" ha_:, l:,een d.c.:,f_i r/Pd f:or ..:i;t:uct_,, t:o c:on f"J .Fro or _:omp_t e, te

de/Lin..it...ior_ of th..i.':-; pJ"e..1..i ' .... ". lfLZt S,..-lt,, t'$.-_.l.._ t'_iplll_Z_/'_t::.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

4 IVA SYSTEMS

40]. WORKSTATIONS

40103 WORKSTATION UNIQUE REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No."

Revised: __.!_O_Z._24.__/.__35

C-4(2.2.5.3, 2.2.10.1)

REQUIREMENTS REFER. NO.

-O1 WJ.ndow Workstations ....

All workstations associated will, windows For

operation::-:_ and :;-_.,c.[ent:i.f:ic research, shall, havel

provisions for the fo.].].owing .it.ems where ',

dictated by the requirements analysis: mountedl

voice tape recorder, event, timer, means t.o ',

mount, cameras, means to secure hand-held ',

cameras, small light, method t.o secure paper ',

and checklists, writing station, body ',

restraints, display and keyboard, maps, movingl
map display with an optical device to view t..he',

flight path, orbit.a], maps to ident.iiy fut.ure ',

flight paths, met.hod of measuring angles and ',

the horJ. zon jr appropriat..e, cor, tro] of ',

adjacent l..i.gh LJ.ng, easily depl.oyed hood or ',

curt:.ain to bl.ock interior 1.ight:.. Tl",e window
workst.at, ion sha].], accommodate two or more

people.

-04 Laboratories --

a_ A laboratory workstation shall be provided

with facilities for in flight maintenance and

repair in each lab module.

b. In those workzst.ations with full or partial

hood, ventilation shall be provided.

-I0 :_(A Remote Manipulator Sy.stem work, statir._n

.sl.,all t,e #:,,ovidc.d with both <:tire_::t and v:l[deo
viewing cal::_ab..iii ty..):#

1152 (C-4-54) ;

', l:.:_i. (p t.2.])

l
I
l
I
I
li31(p 1.2.3)
l
I
I

1132(c-4-54)
I

I

I
11.32 (C--4-2_,,

',C4- 54 )
I

CANDIDATE SOLUTIONS REFER. NO.

04 General Laboratory ',lSl(p i..2.3)

a. The laboratory equipment may include the 1

following equipment ar, d i'acilit.ie.s: counter or',

work space, vise, small computer, cooling H20 ',

capabil.i, ty or equiva.Ient, vents for noxious I

Fumes, elec:trical 3 phase and regulated D-C I

power, electronic + diagnostic inst.rumentationl

(osci].loscope, mLtltitesters, small desk top ',
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laser, microscope), ,-,mall furnace - with

l_-_vitator,s, ,soft and possible hard soldering, l

c:omplete set of tools (some redur, dar,t), I

electronJ.c supplies and c:omponer, ts, access::; to ',
space vacuum - <:r-yo cold trap, pumping for ',
hard vacuum - small chamber For high vacuum I
and cont..to]led atmosphere experiment.'_:.:.:,
multiple vacuum c].eaner outlets, window For l
earth observation, work bench. ',

b. May include the Following tools and adequate ',
restraints: volt meters, multimeter, micro- I
scopes, Furnace, tools and equipment for I
repair (hacksaw, epoxy, hand drill, stone and I
file, power drill, rubber malle.t, metal I
shears, fi].es -- ratt:.ail and round - soldering I
iron and vacuum attachment-., crimpers, emery I
clot.h, oi]. and poii._:+:,hJ.ng cloth, dykes, .:{,trong ',
wire cutters, cable cutters, electrJ.cian's I
_!_.:crewdrivers, ,,:,,.cre,._dr]vers, wrenches, ]ear ',
detector, add.itJonal common tools). ',

CRITICAL ASSUMPTIONS REFER. NO.

None

:@. An "ISSUE" has been defined for study t:o confirm or complete

defini t.ion of t.his preliminary requirement..
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4 IVA SYSTEMS

401 W_.)RKSYATI©HS

40104 PORTABLE WORKSI-A IION

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.) ;C-1(3.2.:.:.?,.2)

RE QU__.______.______._IRE M E N T S REFER. NO.

-(tl I.-.::Lcl"t !:::,{,rt_-:tl::,[_.::, w(::)rk,::.:lat:i.orr ,.-:.halJ. have a _,]32(C-,.-,.-4',ii:

mu] t _ fur_,:..t..ior, a Jr.:)hanum_...:,r i _: keyboard. ', ] :5::.!:".1:::' .:.t._:.;._)

l
-02 Each porl-abt.e w,::)rkgtation v-:hall, be capable of _,.1.:::.;-;2(C-].--1(:,

i.nt.erfac.ing with primary fJ. xed workstat.:ions ',1.33(p 455)

amd wit.h the managemenl:, communicat.ions and ',

data systems. I
I
t

-03 Each port:ab].e workstation sha].l incorporate ',133(p 1].5)

a restraint system for securing [.he device at.. ',
the using ]_ocat.i.on. ',

-04 Each portab].e workstation shall incorporal:._.:.::, 1.1.33(p 115)

,Ln ,::_!:l;:tched _.,_r.i.ti. nql :::::urfac_--.:, 1:or l_vol:r:._ takii,,..:l.. ',

-.-(i'3 Porl:abL.e work,:{-::tal:.i__ns sha.l.[ be compat.i.l:_J.e ',133(p 1.15)
z,Jit.h wJnctow workst:.al;.Jc_n:.:.:: and m.::tJnt:._-::-,nancci-) I

u.:.::age. I

-0_, Portable workstat.ions shal.], be compat.i.ble ',133(p 79)

wJ.l..h usage in personaJ crew quarters and ',
recreat.iona], areas. ',

I
I

-O:i:: Portable workstations shall support bot.h 1.155
EVA and IVA. ',

C A NDI__...___._________.._____..D_AT E SOLUTIONS

GEN Each portable work,::_tation _::<.:hallhave a mu]ti- I132(C-4-4::-:

fur, ct:.iar, ]:i.quid crystal, display with biL'..- ',133(p 45::!!_)

mapped c: .i_tp a I::,t .t.i. t i e _:--. ',

C RI____._______._..__________._.]".I C A L ASSUMPTIONS

None

R_E2E!-LR.___h!!-L._

:+: An "ISSL#..:.." has be_.!:,n ,.J'ef..,':n_Pd for study t:o c-onfirm or complain, re
<:_ei:in.it._:on of thi.'s pt_!:,lJmin,_-_ry r_PquJtemE:,nt.
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4

402

IVA SYSTEMS

DATA MANAGEMENT

40201 GENERAL DATA MANAGEMENT

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: __.!]_..Z.__4_/__L.__.

C-1 (3.2.8) ; C-4(2.2.5)

REQUIREMENTS REFER. NO.

"02 The op_z-:rational interface to the DMS -::.:hallbe ',lT::.,2(f.',-4..-Sl)

through Multipurpose Applications [',or_:.._oles I
(MPAC)_ the distributed computer proce.,_,sing ',
syst.em, and dedicated controls on Data Manage-I
ment. hardware. ',

-03 The initial DMS shall: a) support data base

access, command ar,d control, data transmi,s-

sion, computer and workstation resources for ',
the DMS users and station subsystems; b) en- ',
able DMS users and subsystems to init.itate on-I
line capabilities such as command data proces-I
sing, program generation and debug, word pro.- ',
c:e,:.::si.ng, graph.i.(::s, and e.l.ect:.roni.c mail capa- ',
bi.l. iLies, health mor_it:oring, imaging for ',
proximity operations, display and performance I
and trend data, an,:] appropriate pay].oad int.er ......',
Face monitoring. II

-04 The initial DMS design shall provide the

following:
a. Control initiation and status indications

to/from all DMS users and subsystem::-._ for SSP

operations independent of the source.

b. Distribution of DMS housekeeping data (timir, g,l

state vectors, RF communication, acqui:sition- I

oF-signal/loss-of-t:£;igr, al, moding and pointing ',

inFt:_rmal::ion, et.c.) to the users. ',

-07 Computer output shall be in a form that is

usable without interpretation or further

ar, aly,::.;is by the crew.

-OH Subsystem computer,:-; shall output either go/

no-go or detailed information, as required.

-09 Displays shall provide a graphic readout of
data rather that lists of r,umbers where both

t.rend and actual value data is required.

-i0 Display information shall be limited to

I
1132 (C-4-32)
I

I

1132 (C-4-32)
I
I

I
I

I
I

I

I

113i(p :-_,imi_:)
I
I

I

I

I
I
I .1.31 (p 410)
I
!
!

I

I

113i(p 410)
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operationally relevant data, with access to

supporting data as required.

-11 Caution and warning information shall be

present:ed unambiguously, identifying the

actual problem.

-12 Displays shall be standardized between

systems and levels within system.

I

I

I

1131(p 410]

,,

,,

I 131.(p 4.1.0)
,,

-14 Provide control and display for manual backup 1131(p 397)

execution of critical functions. I

,,

-16 Provide remote terminal with linkage to main llSl(p 3'97)

system computer at workstations, laboratories, l

private quarter,s, ward rooms and other I

locations as requi, red. ',

-17 Provide secure ground station interaction with',iSl(p 397

main system's c:omputer. I

,,
-iS The DMS shall employ common elements in the l.].SS(p 65.1.

form of interface devices, subsystem data pro-I

cessors, and executive software overhead, dis-I

tributed through all subsystems & modules. I

-22 Facilities Management shall be available to

all subsystems ar,d payloads. This service

shall provide station level configuration

management including logistics, resource I

allocation, and scheduling data for the crew'sl

u.':.-:.:e. Tut:or .] a.].t:!_, For _ el:r e:_::h ing the c: r<.._ on ',

proceduret:,:, ,,.-:.:ha.].]. a].,:::__ be provided f-rom thi.,.:_. ',
service.

-23 /he DMS shall require minimal manual admin-

istrative SUpport#..

-25 The DMS shall incorporate advanced data base

management techniques, such a_: the use of the ',

relational data model.

-28 Safety requirement for all software programs,

especially t.hose performing control or inte-

grating furze:lions, shall be designed to

default in a predetermined ,.:-:,afe condit_ic:,r,.

I
I

1133(p 455)
I
I

I

I

I ls;S(p 455)
I
I
I

I .L33 (p 455)

I
!

I
I

I t59(pp

15.15.i)
!
I

I
I

1
,,

CANDIDATE SOLUTIONS REFER. NO.

GEN Provide the following kinds of hardware: key- I151(p 397)

board termir, als printers, disk drives, color ',

CRrs, thermal printers for graphics, light I

pens, plotters, joy sticks. I

I
I
I
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CRITICAL ASSUMPTIONS REFER. NO.

[_': I_]'_ II IZIS S _ill[[l[llII hais be(i?n defI_iry_.!i>d for _i.t:,'.ldy t:o confIirm or u,t:'mp.Z,:Pl:.4!_

d 4_,f i l-_.i t: ..io n of._ t:t:,..i.,:s p F e.i .i ln i n a r y .r e q u .i t _P.me n t. .





REPORTFORMATG ]. I.JE,:_I.l.=lq/.. F ERATIOI\IS RI:.::ILIIRE.ME.N_,::>

o Y ,:>lI::-M,:,

[)A IA H A I'IA G li!ilM E I"-I]

4 U ,:.I..),_) ....._F"F R A T [ 1"1IS _"':_Yo_-........ [ EM

.,_ .,,:;,: , REFEREE:I".ICE T() RFP PARAGRAF:H NO:

R _i{_v i._;_:_:_,:.t: ............!:..!:!./...._i[J...:::.iS...............

t:;-4 (2.2.5)

E[-:.!:-:!.!J..I...R....E:U.E.N._:T:_i REFER. N(I.

....0 ] lh,::,[)!I_!;_:I_!_L.].]. _:.:::LII::)I::)o_I ;::_LL'.-::_"_.......l:ri.,:!:'r_:I]'! l._.ir_'i_IL!_i_!go',]:i:;?.(C-,..I.-.q:i_

[{::)_ t.I"I{:P fil_:.ll'llll.i!!lC:h.il"l_:i? :i.l'tl:.E!-:'F t:_!_(:::_..:.). _

I
I
I
I
I
I
I

I
I

['AND I I)ATE S_-)LIJT IONS

I't _:::_I'1 ':i)

REFER. NO.

CRITICAL ASSUMPTIONS

Non e

REFER. NO.

,:J_.i?:/:.i/':_ ._ t::.._ 0[:_ _:::'# l:h .z .'.!i; ,G..r El..i/_/.i 3":_,:-:_._").' _- ,_?_._u ._ ? ,!P!n_!i?/:, _'::.
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4

402

IVA SYSTEMS

!)ATA MANAGEMENT

40205 MEMORY CAPABILITY

CROSS REFERENCE TEl RFP PARAGRAPH No:

Rev i. ,:;ed : ..... ..]:..!)Z._}Z.!_!._._L._....

C-4 (2.2.5)

................................................REQUIREMENTS R__g.FER,_U._:!...,_

•-01 Short [..{:)rrft ,:.::tr:)r,v:_e sha.i..l. I:,_.:._provi, d{-,:,d c_nt::,o,::Lrd: ',1.::!:2,:C--4::!:::!:)
se.[.ecLl:::,d dat;,.:t ,::.:ha.l.l b(-.:, t:.r_:!_n,_ferr;!!d::_J_.:.-_ t.c) I

a_chivai, s[::orage on l:he ground. ',

,,
-02 Adequat.e mass storage capab.i.l, iLy shall be pro-- ', lS#,(p 454)

vi.ded For the co].].ection of st.at.J.on level ,'

status concerning subsystems, inventory, and I

proximJ, t.y ac tiv.[ t.ies. I

CANDIDATE SOLUTIONS

HODQ

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

An "ISSUE" has been defined for study to c,gnf.._rm or comr:,Zete

d_.i>f.ir:,_: tion of.- thi.,ii, ,r.:_rel iminar}.' requirem.,gn£.





REPORT FORMAT 3.i DESIGN/OPERATIONS REQUIREMENTS

4

402

IVA SYSTEMS

DATA MANAGFiHI::.IqT

40206 INTERFACE COMPATIBILITY

CROSS REFERENCE 70 RFP PARAGRAPH NO:

Rev i. sed: _..j:!i!.Z.,::%,../...!ii!._!i___

C-4(2.2.S.1)

R E QUI_______________.._.RE ME N T S REFER. NO.

-I_?.. Provi,:Ir._ an J.nt_:-,_f;._ce with _.!-:pace pLaLl-orni<:.: and 113;i'

of;her r<.:,t:)<_L:J.c ,.:.:Ltb,,.i.:y,-:.:.:tem:::.::to :;-::,upport. <t..i.:::,p.i.ay,-: ',

oF remoh:, t.:.:J.l:.e:..}::, remote manipu..1.a£i.on,:::, _-il-ld I,

other unmar, ned p_ox.Jmity oper_.-tLJons. ',

-04 Programs for hardware checks of interfaces and1159

operating status shall not:. generate command

signals which may activate or deactivate the

item or system.

-05 Interface devices and program,.{, shall be

compatible throughout t.he DMS.

C .- 4 -,::.<::)

PP

',5.i5.4.i.2)
I
I

,,

,,

C A N DI._.._........._______..,_._._________.DA _[E SOLUTIONS

None

CRITICAL ASSUMPTIONS

NOFle

REFER. NO.

,In "ISSUE" has been defined for study to c.onFirm or complete

definition of this preliminary requirement.





. • "-" <'4 " "• ,/ .........R E P C)R T F (-)R MA T 3 ]. I) E.,:, I GN. _-)P E R A T I OIxlt::; REQ U ]: R E M E N T S

I VA o..,-.......,.-.,.:,f...>lI:::.M,.,

I)A l A H A I',lA Glii::H liii:l',IT

I" 1'b .....;'4 .},:. (_)/ MA I N TENANCI..:_/RE PA ][ R

I_,R O,..),.., REFEI:_ENCE TO RFP PARAGRAF:>H 1",10:

IkI.-_v i. _:÷:,e d : ..........L!.::]...../:[!:Zjii!._._]............

b--4 ( ,:. 2. ,__)

R_E(:j.kt.Z.._R..E...M,,.EN._2kl REFER. NO.

....i:)i_; [.,,11"1(:::,,_ t::!, :,. Jll/r.:,l.l[...{,t- ifl,:)rl i. [l:)i. [.llC:l. () J !::::'/ :):: L.f:.)lllPS i.2::.: ut:::;cPcJ,

-1:h _.:._ t:::+,./:-{.:.L i.i+:, ill p _-!tt ._tIll E-:_'t. e P ')):-: ::.:{.:[.. _!!iI. e ,:!!tFI d c:: I'+la i+l _i-'1E.:, (:) f

s-: t a t..,.::, a n d t: I"ne (:::c::)rr t. r c::)]. .i.. r_ I:::'_.t t:. ,:s h a ]. ] b e

Mc)rI i t I':) t" (-{.._d.

-[]4 Maintenance .Lnformatior_ shal.1 be pr_,=.e.r:_ t._:._,

', 131 (p 4.]_0)

I
I

I .131 (p 410)
.i.r_ clear, ear;y to ur, der,z-,tar, d form and c:c_r_tent. ',

I

CANDIDATE SOL.UTIONS REFER. NO.

04 F:'rovidc.-:e mai.r_i:.er_ar_c:e inFormal:.,i.or_ .i.FI ,_:.i l:orm ',].L;I(p 4.1.[.))

[" ]'I <t I. 1[I i I"! :[. Ill J..2: ({{' 5:: .] (-:-::'_':!tI'" I"l :[. I"1!:_1 r (.::_qLI .i r _{{.?fll(!.:,rl 1. y-:: _!![lq (:1 b.]h i (:: h _

{.:'r_,._l::_I l::.,_!_:a(::c.u_ ,!ttc_ ur_d(i>_":.:-: I. !_l_d i 1_':9.. ;,

-, • .... c:, ,.,-:. (-)U__R_..[.]..,!...CLAL_-_A.-,z_4:.!.U_E.T_I_._.NS.

N o I"1E>

REFER. N().

:_: An E':,'::,L./E h_ .... been def./ned fr.._r .st.udy t:o r.:onf.frm of c.cmp.].eteP
de f..i n.i t..i on of th.i .'s pt"_P._ ._In.._r_at" }; t"equ.i rem_:.er_ t:.
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4

402

IVA SYSTEMS

DATA HANAGEMEH I

40209 APPLICATION PROGRAMS

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i seal : ............I!,..!.I:_Z._!Z.[:!_D...........

C-4 (2.2.5)

.........................REQU I REMENTS REFER. NO.

.....03 C o n_p u L{_:,_ '.-c; 1:t w a r r, c a p _ b [ ]...i. Ly ,.!.:h a .!.!. b e p r c,.- I I. 72 ( C - 4 --:7 ::_':,

vL,:h.:.:.,d _(::)r t.he fo].Jowin{:_: ;::;c:hedul:ir, g, check.--- l

I. Lsl:.s, ,::-:,i:.at.Lor_ systems di.a!:_rams and Lnforma--.- I

t.i.on, sysl..ems moniLor.ing., ,:_:.:c:Lence, Lrouble--- i

shootJ.ng, maintenance J.nformat.ton, inventory, ',

housekeeping, word processJ.ng, dedicated PI I

links, replac.£ng paper reports, etc., leisure ',

act.ivJ, ties, (games, et.c.), educatJ.onal courses]

(e].ectron.i.cs, computers, etc.), maps, horizon ',

sensors, orbit, etc., medJ.ca], records. ',
,,

-0/4 Software shall, be "user-fr.tend.ly" I132(C-4-33)

,,
•-05 Ver,.!::uLl:.i.].e ".:..:ol::l:.w_._re whLcl, car, be ea'::_.:J.Ly _::hara,._e_J',iT:.2fg--4-----:"T'..3

'i...:h,#tlt. be provi.ded ',
I

•0_!:, ',:.;of"tware sysl:.em,:z; w.i.t:h hi.gh re].ial:)t].tl:y _:.:.:hall ',].32(C-4----::!;.7

b (..:. prov/ded, l

I
--07 ProvLde a system c:apab.[.]L.Lty to permit easy ].:%.4;.-_

soft:.ware modifJ.c:aL:Lon by the f]..ight, crew ',
without: the need for sol:tware reverlfJ.catJ.on. ',

,,
-O:i.:.: Provide onboard p].anning aLds for computer 1342

generatJ.on of bar charts, t.J.me ].J.nes, and pro-I

cedure sequen c eF_.,. I
,,

C A N DI..._.__._.______..__..______...._.._DA T E SOLUTIONS REFER. NO.

04

O5

Provide ,,_:e].f-proml::,Ling ,:::;ofLware wLLh "error ',lSl

[: r aI::,_#" .. 'I

I
Provi.de mo,:lu£ar£zed soFLware t:.i:.:o Lhal: Lhe Ll,::,{-:,r l].J;1

{:an t.a£1or soft.ware 1:.o n_--_w/chan(:].ing requ.i, re.... I

inI.'_rl t. t:.-;. ,'

I

I

p 4 L!]

p 410
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CRITICAL ASSUMPTIONS

N c)F'_e

REFER. NO.



GROUPS REQUIREMENTS

The Requirements in this Group are marked "Preliminary." As noted in the

Subelements List, Requirements (and Issues) were not prepared for a11

identified IVA/EVA Interface Elements. Full coordination with the Advanced

EVA Systems tudies (on RFP Bm2-72-4-37P) which would provide significant

c:ontt'ibutions to this section, was not accomplished. The enclosed

Requirements, therefore, represent an incomplete and preliminary vet'sion of

identified requirements to support human productivity.

Requirements under Subelements 55XXX are applicable for a man-tended mode

which assumes an unpressurized module. If the module is pressurized, these

requirements are not applicable and requirements under Gt-oups I through 4

apply as appropriate.





R E I-:'0 R T F:0 R MA T 3.1. D F£S I G N / 0 P E RAT I 0 N S R IZQU I R E M E I'.1TS

5

501

I V A/E V A I IqTE R I:::A C E

A ! Rl.,i)C I<

PRELIMINARY

501. 01. S Y S T E-:MS

CR<X!!;tB RE!:F:Ei:RE!:NCE lO RFP PARAGRAF>F] No:

IRe v :[ s:e,c:::l: ........!:-!_/_.._l..Z_Z.!ii!._- ........

C-4(2.2.11)

REQUIREMENTS REFER. NO.

.....!]i the !:!;pace star:loft ::d]a].]. provide the !VA (::)I:){:-_....

aLicu_:÷:: for t.l_e EMI..!. ll-_e,z_.:e OF..)eratJ. or_:_: ir_c:lLt(:h:i:'

power, Iq2 pllFge veF[:ical:.iC)lq , Cf]O[.irlg, ]:VA

p_eE.:E:uKe r_z.:gLllat..iorl, SLIJ. t il'ltr-:,grate(J c:hec::k,

air].ock de.pres,-7.urizatior_, repre.,:_,:_urizat.ion, &

,servic:e ].J.ne,s c:onrlec:tiorl/disc:cu-Jr_ectiors. The

EVA airiocks shall be capable of support,ing
these func:tions.

-02 A,_ a de,:_:J.qn goal, operatiors::_ norma]..[y

associaLed with EVA c:vewmembeK pre-breat:.hing

shall take ne longer than 30 minul:e.,:_.

....t:):-; Ihr::. 17:Hl.I _::::h,!:t]. ]. i:..>e capal:)le {:_1: b_:eing re,.::,.[zo_J Lo

,:tr_ .i.r_(:tJ.v idLia], c:r{:..'wmarl J.rJ Lhe _:_J.t ioc:14,:!.:;. E:qu:i.p ....

merit, in t.lle airlock shat. 1 be provided as

r_eedE-)d t:o -_-:-.uppot t.. re,:-:.:J z inf.] of t:.he ENU.

--O4 .Y,( TB D vo..l um_-_, .sh a .1d be a va .i .1d_l" _ I(I)IIt':: f _ t" _:_n ,.',1 n 'J--

d.i vi dua..l ,:::t'_:Pwp_z-,rL:T,or., t:o re.E:_?: ze t:hE, EMU AL.i t:h t[l-!

thF, a.i r.l O_::k.

-05 The EMU resizing penalty in the EMU will be

less t.har, .25 IVA mar,--hours pet- EMU.

.iS 2 ( C.--4,
2.2.1.1.1a

1:;2 (C-,¢,

2.2. 1]..1.(::

].52 (C-4,

2.2.11.1c:)

134(C-4,

2.2.11.1(c:))

--06 Provision ,shall be made on the Spac:e Station I].32(1:;.-4,

Lo ac:c::OMmO(Jal:.e I::)vet:-:-:tBtlF .i. zed al"t(J I.Ir]pr_L..'EL'-:.:l./F i ZC-:.XJ I :7.!;. 1.. :...:_)

p;iil'/]. (:)_ICI i{[?]. ![-Hfiell [:,_-:: e x L{.? t 1. (:] K Lc) p i, eff{:£.:_l..i F i z ff?d I

ilic::)duJ.et:g_ .J.rlc:J.udJ.llt:] Eu:::iel"ltifJ.c aJ. rloch,:!.::. I

I
-0 7 :_,( The .'._;ci ,-,n t.i f.i r:; a.i rl ock.s wi 11 be 1 oca _.ed EBD I ]. ::.;2 ( C--4,

L ;:7 ,::_,'.7:,::-,"::g/tl_::;'<:7',::_ t:_!: > pr _P.'.!i:.'.-;ur .._ Z ,!PC///L?/'Y#:;K #i'.'ii..'.fi:Ut .i Z ,iPd ',[[_ .. ].. k >.)

e 1_Pmen t:s _Px t_:Pr .,':_::'r t:o the /:.:_t"_JP.ff;.'.i_t.tK.i _',ff>C/

.,T/,'.::tdLl.t:_P.'.T:.,] .¢

....0:!: Ihe ',Blaac:e ',:3tatior_ shall have pre,::-u:_.;urJ, zed

].al:)orat..ory ii]odu]Le::::_ I:oF I:)eKfoKmir_g customer

inj.sgJ.orls .il"l a S[l[Kt: ':_:,.[eeve envirc._r_ml.-m_l:, which ',

may _equire exterr_a], aJ. rJ.ock SUPF)Ort... ',

I
I
I
I ].52 (c-2,
17.1.2)
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CAND.T.DATE SOLUTIONS REFER. NO.

CRITICAL ASSUMPTIONS

Non E_,

REFER. NO.

:4: i I . ,-,_,1 -- ii

An, /.::,...U/.:: ha.r, beEPr, d_f._rJ_,d :For ._!!:tu<#,_' t:_::_(:_:;rJf__tflt ot + _._ff_lD.._,t:_,
<:%_fin._7:Z:.ior., of: t:h J ._. p r e.] .[m..irJa r },, t-_Pqu.._'t _Pm_i_v:,t: .
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5 [VA/EVA INTERFACE

5(91 A I RLOC 1-/,

PRELIMINARY

501102 FUNCTIONAL/PERFORMANCE REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v i s e d : ...........!II:,!.ZJ,A/..9____

C-4(2.2.11)

REQ U _...__.___.._.RE ME N T S REFER. NO.

....i)i. EVA ai.r!oc:k,::_ shall ._.,Jpport_. EVA in the

vi(:tnit.v ()1:: the Space St_::.rLJ.or_ ,Ju.rJ.ng Jn[l_-ia].

developmenL-., opera[.:[onaJ. & growth phases by

providing s-..:.:afe egress from & access to the

pressur.ized Space Station by crewmembers in

t.heJ, r EMU & such equipment as required.

Ii :i:.q2(C-4

',2.1.2..2

I

: 1,34 (p 6-02 The Space Station shall have the capability

to: I

1. Support crew transfer from the pre.-_--,.urJ, zed ',

orbJ. ter cabJ.n to the Space St-at:.ion pres- ',

surJ. zed module with the crew suited. I

2. Supl::,ort.. s,..iJ.t.ed crew transfer from Lhe ',

pro':::,surJ,:(..:d Spac(-!._ St.al.[on module t..o an ,Jr,-. ',

pre'=...:_.;ur J zed F,ayJ.i-)a(J and/or ,:locking ,::tdal:,l.i_r. I

-...r)3 Fwo EVA aJ.t lot:ks shall be provJ.ded .i.r_ [.1,_..:-, ', 1.52(C 4,

'.!_l::,ace Stat.J.on. 12.2.1.1.1e)

-04 EVA air]Lock hatches shall be no .!..ess than I132(C-4,

1.27 m. (50 in.) internal diameter & shall, not ', 2.2. .1.O. l (g)

be surrounded by structures which cause un- _le)
usual body contort.ions or major reorient.at:.J.onsl

t.o accomplish passage. ',

,,
-05 Each EVA airlock _.:c.hal! accommodate the tran,i:.:,-- ',132(C-4,

fer of two suJt..ed crewmembers to & from space. ', 2. :_:!.. l. 1..O].c)

--(},:.!:, the EVA ai.r.lock shall accommodaLe t-he trans-..- ',].32(C-4,

fer of a sLandard equipment rack or the ret-urn',2.2.].l.2a_!:,)

o1: an incapacitated EVA crew perq:on. '_

•-I]7 [h:;-, EVA aJ.r].ocl,ts sha.1.]. be sized to ,,_ccommodaLe', 1.;;..:2(C ::_,

,Jonning/dotf.i.ng t.he EMI.J by an una:i.ded c:rel>_m_--Ln. ',2..2.11.1c)

the ai.r].och_::, may incl.ude prov.i.,:ii,.i.on.:::.: Lo aid a ',

t:i.::.J.ngle crewman in donnJt.rJg or dof:"l::.J.r,g an EMU. ',

,,
•..-O::iTi The EVA aJ. rl.och ._.:ha.ll include provJ.sJ.ons for I.1.32(C-4,

Lhe wireless voice comml.J.nJ.catJons assembl.y. ',2.2.(!,.2a)
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CANDIDATE SOLUTIONS

_1C',rt E._

REFER. NO.

O .%_RITICAL ASSUMPTIONS

Non e

REFER. NO.

ii T "_ _ - ii ,., I

:_ Art _tc,bUF.. /38E: b_!?_ii,l"_ d_,;'::j/'_t4.:.,,:,3/ f:ot" .'_-;tLtq_," £o Cd:_F1fiFfT] OF COmf__._?I:E'
<J_!?#-.in..i £.i c_n of t:h..i.,._, _,'F_,.] ..imin_Fy t"_?qLt..tl .*_!?f#_n t:.



R E-P O R l F:O RMA l- 3..1. D E S I GIg / O P E R A T I O N S RE Q U T.]:(I-_-VI[- N ]- {3

3

I.......,::}l.J1.

I V A / E V A I N T E R F:A C E

A I RI_OC K

PRELIMINARV

...>{]1.Q3 HYBE.RBAI",,IL," '

C ' (}'" <"_.,3,:> IRE-F:IT-:RI.T_IgCEITIZ) RFP PARAGIRAPH Iqo:

I\ e v 1._..{-.:_ : ..............._.Z,],._:{/....'.-_._,,.!............

C-4 (2.2.1..1.)

.R._.F..r__!U!R B._n_E_N.Z21 REFER. NO.

.....Ol {>r_{_. EVA ,!!tir.t.oc:l," r:.:,ha].! hav{:_ th<: <:apal::)i.l.il:y o1:

',:: _::,t V i I'J !k-'l ;!!_'::,; _t I"l y I::_(,:!_b I::}i!:.iV J. C:: [,. _ {.:-.'i:!t t. rfl {ii,,'rl 12 c _::._1"_1. (i,?t I: c) _

[:wo CI'"{gWIII6._flIB{..!_"_}_:. 'H"_e h{.:!_i!_],gll ilia .LI"I t..{.i.al"lPtl"lC:{9

fac J ]. i.t.y wi ].]. _:i.:a.tl:q::)ort:. and aLIgrnermt tlnis
c: a p a b i i i t y.

', 1.:252!( C- 4.,

I 2.2. ] 1.. 1{:::;

l{::;- 4,

I 2.2.1.0.2c1. ].1
I
I

--{..},- A sinai.l], air].ock I:.{..t..w{_e.J t.he hyperbaric cl-,amberll,a__({.,-4,

{2 ...... . ._ . .& t.he ,..,puc.e Statiicm moduil.e sha]..1, be provided

f:o P'" pig.:S'£'_q .]_rl {_t flied J. {:::i_'_t...i. 01"1 t (:'-.aql..| i plli{gr-i t. ] fc}c}d

:-:rod wat.r-.:._r.

....0.::7 :_,(/-he .'£,ma..l 1 ai t".] r:<:f{ be twer.,n the t-.,yperbari c:

<"h,::rfnb_Pt a.i t-.._ o<.k ,:f,nc_. t:t.,_P .5;p,-¢c:rP .':5't:a t:i or_ modu..l _-,

b,-,' r .l:_: {%.:.,'_:.,(.]..i t: }.' .i .:ii:. ..£r., u..i:.,!!i,. ) -_,

.....I £:1,::_ ]7 I-I _!_ I"l y I::}{./er b a r _ {::: {:: i"l ;1!iill I:) {7,?F ill{.:) d {<,, I. h (.::.: a i. r l. o {::: t.<
p I'" {.}:-_;:':_;_::;I.Ii'" _:._....... .':{:h a .], ]. b{':'? i'" _-I .i 5:,:6)(] t: {7:) a'£:; I"l ], ._qh i_lS c.>. 0

_!_tlliosphE_K(.:-)5-:; al::}ove the &glllbJ.el-lt c::ab.i.t-I pI'"E.HI-:£gI.LrI{EP.

....0,5 .#(lh_P hyperbari, c chamber .shall hav_::., IBD

cal:'ab.i 2 .:i t.},, t:o t:ran.:vm.i t: and rece.i veda £a,,".l ..ine
audi o and v.i deo Lran,_lni.5.:_.i on Lo Lhe HMF and

groul-,d. ,) :_

12.2.11.2a7)

]

,,

I .L32 ( c;.--4,
12.2. 1.1..2a;7)

,,
I

I 1 ...):'",:..( C --4.,

', 2.2.11.. 2a7)
,,
,,

', 1:31(p 427,

l I:} 431. )
,,

I::RI__T]:I_.,.A.L_.__A.::,£.J!D..FT_I_-:LB!S

Nor/{÷::,

B_E_F_g£.___ _._].0..-_

An "I.'.!:-;'-_?UE" ha.s t:,_>_w_ d,9:F..?:n_pd for .:_:-,t:udy t:o c:,::_nfirm or c:omplet:e
d_P/:in.i t..i on of this pre.] ..im.inary r_.-.:,qu.i r_.:,men l:.





REPORT FORMAT ::;.I DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA INTERFACE

501 A I R/_Or\:K
PRELIMINARY

50104 EVA SUPPORT

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v i s e d : _.__!_:_!ZJ,_..4y.I!_£_.........

C-4(2.2. ll)

.....................REQUIREMENTS REFER. NO.

-.-OL Space '.!!;taf..i_:)r_ l:unctiont:; to reesLabi:Lt.::_h ',].2._2((::-,:;_
pre,:.:.:,:.:.::ure in a module sha..I.], be operab..Le by EVA 12.].l.].4(b))
pres,::!.:ure suited crew member,:.-+... I

-02 The Space Station EVA airlocks shall provide
::-upport for t:.he stowage & servicing of the
EMU, EEU & general EVA equipment..

-OJ The EVA airlocks shall provide storage for
the EMI..Js.

I
I .152(C-4,
13..10)
I
I

I
I

1152(C-4,
',2.2.11.1c)
I
I .1.52 (C-._,
', :.:_.10.1 (a))
I

•--07 The EVA equipment service station shall auto-

mat;.ica].].y dry t:.he EMU.

-08 Fhe airlockt::-:.:shall include provisions for
st.owing t.he MMU outside t.he airiock.

-09 The airlocks ,:.:.:,hallsupporL tMo EVA c:rewmembersllS2(C-..-4,

,.Juring I.OC & a mir,:i.mum of four crewmembers ',2.2.].]..1.a
for growth. I

,,
--lO Provisions for EVA equipment & spareL: st.owage 1152(C.-.-z._,

sha].l be provided on LlJe out:.side of: the EVA ',2.2.ZZ.2bl)
_-_ir loc:k. ',

12.2.11.2(b))
I
I
I
I

1152(C-4,
12.2.11.21:)2)
I
I L :i_2 ,',C-- 4.,
12..2. ll. ](:
I

-04 The Space Station shall provide the IVA
()peration,::.:, for" the EMU. These operations in-
ct.L!,Je pL.,wer, N2 purge., ver.it:ica[:ior_, coolJ.ng
& pres_.::.:ure reguLaLJor_, ,z.:.:uiL JntegraL.iorJ check, 'j
airloc:k depres'surizalT.ion, repres,:!;:,._rizaL:i.on & ',
,.:-.ervice l.i.nes corlnecl:.].orl/dis:;connect:.Jon.. ',

t
I

•-05 The EMU normal].y sha].l be reserviced as an ',].32(C-4,
assembly in the EVA air].ock. ',2.11..2(b)Z_)

I
-06 Automat:.ic servicing & performance checkout of I132(C-4,

the EMU's and powered EVA equipment includes
expendable,s regenerating, such as oxygen
resupply & regeneration of.. tJ.me dependent
processer:, such as C02 and H20 remova.1, heat

rejecti(:)n, & power storage.
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-.I i :# ( l-h_:_EMU ._"v,pa.i r or:,-orb i. t _.i 1 ] b_P c:arr ied out I 1 ,__:'"'.:.( C-.I 9,

a t a TIBD .] c,'c.:a t..:i c:'n. ):# _,:!;. _::. 4 )
I
I

-1.2 lh_-::, E-C...I_,..:,,..,_=:l,a.[I ,:_Ltppor[:: L:he car:,al::_i. 1 i.l:y l:o ', l.::_.'.:'c_;..,:_

....,--Prv......... i <"_.:,._..& c:hec kc:,u t. t:.he _ c:.:._cIer_eret...E. J V(.) FPII.J v_,:'_...../. ] ] ',_}l::J:.!:;;
Wt th i n t.h _:-+a .i._ 1.oc I_.. I C ' 4,

', 2..:.''. 9 .1 f)
!
I

•-15 An equipment aiKloc:k shall be provided fo_" t.he',l "_',.>_.( L,--4 ,
t.rar,.'_--.;fer of too.is, part,L_ & equipmc, nt. w.ithout I'_.2..].1..].!_-])

u,sing the EVA airlock,s.:. ',

l
.....z 4 ._( ThP equ.ipmen t: a.i rl oc.J{ u i ..l.1 be l oca t:E..,d ,::-_t: I ]. :'-' <C-4

TBD .loc,:_t:l'or_ ar/<J w..i..l.l b_i? TBD <i.?:m_Pl?.,.i!;._!or_.s...)# ',2.2. ] ].. lg)
,,

-lt:_ Capelbi ]. J.[:.y l":of equal i zal:.iorl o 1:: , :,'-"': ' :.,r.._ _........ i_ . ,!_c:::K-o_:£.:_:] [ _'-' ( !]; -4,
the .:i.r,r,e:.r i,atc:!, ,:-:::ha I 1 be r.:>rc)vi.,:.te,.t i:,::,_ I: v l:h_<.,. I ",2..'2.2. :ii.!r )
a J r ]._::,ck. ',

,,
....LF, COl-_trc_l. ["_i: d_:.:d:)r,-.,:=:c: .[r.izi-tti.cq_ _l-lCJ pre-.,-:,=:_r i z,:._tiorl[ 1"-'(C-4............................ _ it, 7

s h a ]. ]. b e p o.'_.::_':,i b ] e f r o m .i.n s i d e t. h e ',::-;p a _::e ', 2.2.1..].. 2 a el,)

Station and in,side & outside the air.Lock. I

I
--1.7 .#(Each airlOd:P hatch s.ide ._ha2.l t,e equ.J,oped I132(C-4,

with TBD ai:']ocl_ di.,_-_pla,v& .,_--tatuz-,• c:or,t:ro.l,_.-..):# 12 2 ll._._e,)

-.i:.._' :*(The EVA a.ir.loc.;_ hatc:h and TBD tDr_ _,-,-':,U: .--'_.:: : 1-_'",_,....(C-4
dOl-_t:ro_....7,..... .'z,ha.l.1 be c..,perab2_, by at, [.-.Tf_IUc t., ....14- [2.2.11.2a6)

me.(_ber , one.--han<:/e<J. .).* I
I
I

....]'::J l"h<.) J.l'lf'il::)F E]].r.l.o_:l.-t bal:c:h ,:z:l"_a.].]. ral:-,rm ]. I Ihrou<-]h ..... I ].::':' (f:-gl.

:...'i.ewJ.r,g I::W t.l,{_.:. _::r {:.:-:'w. The (:::ul..er ai.r [o(;:k t_l ch

m,::_y p_ovide vie_.ir_g.

•--20 'lhe m.'L-,e 01: automated cor_t.ro], al-,d mor_itc::)r

devic:e'.:.:;, wit.h _-_ppropt'Jat.e operat:.ior_ feedback,

shall be imp.lemer, t:.ed for ai.rlock operat:i_ons

as practical, ar,d use of dedJcated devices

shall be minimized.

-21 Ai_'.lock aJ1-omated functions .,.-7-.hall be capable

of bei.r,g overridden or .i.nhibi. t.ed manua].].y.

......,'".,:. 'lh{.:_ _::__F..)ace ,::.:ta [: ]_)n _:r :.,w mu_:-:-;t I::)e al::> I (:.:_ lo ,),_r_p+.....

b L .l i t y o t: f u n c t: i. o n a ]. p a [-h,:.-; i. r_ t h e a i. r ]. o c: t_,_::_:.

A ] .]. over r i des ,:_:;ha 1.]. be t:.wo-_:-::.:t:.el:, ope r _!!_t i <_r,'7.:

w i t I', p o s i i:. i v e f e e (:lb a (:::14 t o /; 14e ]. n i. 1:.].a 1:o v I: h a 1::

r<.:pc)_-I:.5 t:.h_:._ i ml::,F,rn,.t.ir_g re,:.:;u], t_:; of: the, o'./c._ r i,J_-:,

C: 0 ill ill _!!t FI (J I::) _ ]. C) F t: (::) [ I"1 l.}? _1 C: C: (:E}F) [. _!_1I"1C (.i.) C) [: _:J I'1 i:i-} X @ C: I 1 [- lip

C: C) II1 Ill E.!I I"1 d.

'- 2,L:; A i r .1o c 14 h a l: c I-,e _:.::,.-;h a .].1 b e c::a p a b 1.e o f b _.-._.i.n g
either oper_ed of c [o,.i-;e(.t with illi-il"tt.lal CCH'it.I"C}]..

....:i!4 Ei:ach EVA airl.ock t",at.ch _sl",al.l. have t.he

i:::apab.i ]. i. t.y o f be J.n g ]. oc: ked/un ]. oc ked f r om
eithet" .,side.

l 2.2.. 2.2!c: )

1 ,.___( C - ::._

I ::.;. 3c )

132 ( C-3,

5.3. b )

1.:52 ( C 4,

;i'. I .1 I .,:ta)

1.,.._,'..( I:'--4 ,

"I 2.2.1.0. lgl.e)

I '*_ "-) 7.l.,,__. ( C- 4

12.2.10. lg].e)
I
I
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I

-25 Air].ock hatches shall require a maximum of 30 I132(C-4,

seconds for t.he manual opening or closing
opt-:, r a t. i. on.

-26 Airlock subsystems shall provide redundancy

managemerYt: i redundancy st.atus to t..he flight

or ground crew, as applicab].e.

12.2. lO.Igle)

I
I
I 1...;:-!(C-4 _

',2. ].. l.O.2b)

I
I

--27 Alternate or redundant functional paths shall I132(C-4,

be separated or protected such that. any event 12.1.i0.4)

which causes the loss of or,e funct.ior_al pat.h ',

sha].l not: resu].t in the loss of: t.he alt:.ernate I

or redundant, functional pat:.h(s), where

appropriate.

I
I
I
I 1,_2(C-4,

I 2.. I . ] ]..21::))

I

I

I

--2 ° The Space Station shall be ab|.e to toler,:_te

:!_ny ':.:.:,in!i..]].e credible f:aJ.l.ure, inc:]udir_g Lhe

complete I:uncL].orua]. loss c,l: any one..{., ai.rLoct.t

durJng all phasetz-:.: of r.he ]i.i:e ol: Lhe Space
Station.

-29 The airlock ,_,hall be automated to the fulle,-,t I132(C-3,

extent practical, using man's capability to 13.3a)

provide a cost-effec:tive alternative where ',

appropriate.

I

-30 A pha,.;ed degree of on-orbit autonomy shall be ',132(C-4,

provided the airlocks consistent with evolving',2.1.7)

systems and operations requirement,:.:;, co,3t, &

applicab].e evolving technologies.

.....L:;! [h_-:. EVA airlock shall :guppo_ t crew ttan,:-:.:fer

From a pressurized payload or docked vehicle

wkl::h a conl:.amJ.naLed at.mospher_.:_ Lo pre,::;,:z.:ur.].zed

Space Srat:ior_ wit.hout cont-aminating the Space
star.ion modules.

1,.!;4 (p 7)

-.i{2 ._(Th,-_ EVA airloc.k sound lewPl 7imit.s during

denre.s.r-:;uri za t:i on/"rerJres,=,ur..i, za t:i on are TBD. ) :_

-33 Checkout functions provided by the ECLSS

service equipment, which are considered

critical functior, s for EVA equipment

operat.Jr_n,_.:_ .'::,ha]]. I::)e cont.Jnuou,:::.:].y verJfJal:)]_:_.

1132, i'-43,204

,,

1132(C-4,

',2.2.11. Ic)

,,

CANDIDATE SOLUTIONS REFER. NO.

C[__!__T.Z L.___A_LA_j#]t.,)_PI___P_TIQ_N#3.

None

REFER. NO.

An "IGGLE:" ha..:::,be_:,n d_,/Lined for ..study to confirm or c-omp..l.ete

<#(Pf..ini_ion of _his prel.i.minar_,' requiremF_nt:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA INTERFACE

5<]i AIRLOCK

PRELIMINARY

50105 MAINTAINABILITY

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i '.<ed : __!ii!.z"_.{L.(_.z'__._2__....

0-4(2.2..1.[)

REQUIREMENTS REFER. NO.

-01 All airlock wal].s_ bulhhea,::l::.::,ha[tches, & _<.:ea].s

where integrity is required to maintain pre,..}::-
_:i.:.:ur].zatJ..on sha].], be acce-s_::!:ib].e for inc.:pecl:ton,

maint.enance, or repair by shirt:. _::.::].eeved
crew members.

-02 The transfer interconnecti.ons, between t.he

airlock & the pressurized module, shall be
accessibl.e from inside the modules and shall

be designed to be manua].].y inst:a].].ed, removed,
& serviced except, where involving t.oxic or
corrosive substances.

-.0<!; The ai. rl.o<k hatdware ,:sha.I.]. I::.,e _e<-.torable <'r

_epa.irab].e from ,t]! _ea_:;onab]e f.:!:ti.].ur<:,,::: L_r

damage.

-04 lhe ai.r[ocks shal. 1 have Lhe abilJ..ty t.o _emain

operationa]. .].ndefini. te].y through peri.od.ic

inspecti.on, mai.nt.enance, and repl.acement of
corl_ponents.

-05 The airlock sha.ll be desi.gned for on orb.it 1.5;i:(IB,

maintenance to ensure indef"lnite st.ation life. ',2.5)

-06 Airlock support for EVA equipment servicing

capabi].i, ties shall be based on I0 EMU and ].0

EEU reservices per we(.{:,k fnJ. tiallv and fo_ '.:)r]......

EMU and 2!0 EEU reserv.i, cet:.<: per week for the
growth station.

132 (C:-4,

2.].. i]..2(J4

i32(C-4,

2.2.2.2d)

-07 Replacement of an ORU in the ai.rlock shall notllS2(C-,q._

require removal of other (IRU_s I:.o gain acces,..-.<.',2.].'-:_g)

-[3',..":,' Airl.oc:k hardware shaft be designed to I132(C-4,

faci].i.t.at:.e on-orbit.. & ground mai.nt.enance, 12..1..'5;_e)

.i.n..specti.on, & repair w.i.t.h maintenance I

performed on-orbit t:o t:he ()rbit:.a]. Rep].aceab]e ',
Unit (ORU) level. ',

I
-09 System & subsystems hardware & soft:.ware sha]..[ ',.1.52(C-4,

I
!

1132(0-4,

Ii'2 . 2 . l].. '2.b2

I
,,
I
I
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be des.igrlect slI.l([:h tklat prevent...i.ve & corrective 112..l.'i:'_h)

rna.i.rlt:.erlarlc:e ac:t.J.vJ, tJ.es for t:.he Spac:e St..at:.J.orl I

_::-..vstem mi.rl:i.mizF.:_:-: I:.h_-._ use oF aw-t :L.tab].@ _::rew l

tJ. me. ,,

.... 1.0 _,£F'I.(DC:{./, %'_:l.]b:Sv'll;[_(Hfl'..:i-: ":.:l"l_!_tJ ]. L')@ (Je'}::i.!i_IFIk-'_J '::J.tC:l'l thal::l :!3;:'.(C..--4,

(!t4:!ti{. I"1 L<£'I"I _:!trl c F? (._c)!._:{..: rl c_ [ ..[.rl L r o(.Jl.[c: E.? ll ;!_tz ;+!tY dol.t t;.; (; I, _,2. 1 . '::;g )

ties |T.r UC: t. J.ve c:orlcJ.i t ._otis. I

--1.1 Air[oc:k subsyst:ems shal.[ be capable oF under- I].52(C-4,

going maintenarlc:e wJ.l:hout:, the interrupt.J.c)n of 12.1.'!1a:])

c:ritic:al services & with minimum int.erfferenc:e I

w.i.t.l-, other a.ir]c:,c:k c)perat.ions. ',

....1.2 Easy remow_,]., repa.Lr, and�or reptac:emeri[: o?- ', 1.32(C-.--3,
a l. ] ai r.l.oc: k equi r.:_lm:_,r_t: to tl_e ORIJ ] _:,w:: ] sl,a] ]. _,3. li!. c: )

I:)e p r ov :i.d_-::KJ. I

I
....1.::._, The., a i r ].(::)_:k, _:lf,:_ ]. ] prov i,::te adequa I:,":_ c: I _.,.:_ttanc {.{. I ] :!:2 ((::-..4.,

8, ace e,.p:i{:J.l:)£j it.y t.o [",!!to: i :1.i t:.at:.e rnai.r,t.er14:[rl{::c..:, .. 12 .. I . ':_e)

....] 4 Th _.::_a J r 1 o c: P, _:-:u b _:_y_::.;t. (._:,m_::, _.-:.:ha ]. ]. p r o v i. d e F {:_r I 132 ( C-..-4,
rnor_J.t:or J.ng, chec:l/,out: ar_cl fault:. clet.ec:t:j on, arid I 2. ] .'.-:)¢:)

iso].al:ior_ to the ORIJ level without requ_rlng I
removal, of: ORU's. I

I
-15 Func:tiorlal.ly independent airloc:k subsy_:_,tems I132(C-3,

,:-;ha].l be deve].oped, as approprj._-_t:.e, J.rl order 13.2j)
to fac:i.litate ma:[nt.erlar,c:e arid operation:.-?.., bot:hl

i.r, f].ight, and or, the grour,d. I

l _.:, A _.r ]. oc: 14-_::_-:lqa 1.] t:,::.:, _:h:_,!_:igl-lect :::u,"::h I::lI_!t t l::hi:, ,i_ i _..... '_1,52 ( C;4,

lock:::.:. & t:h,...._ir im::t :i_.)r a,::._.::(..,lilb] ie..::.: (::arl k,_-.:, r(q::,]Qc{-:'ct_,',:_.. 1..'?J )

,!!lt:.. Ql"lY l:.J. lm£' di.tl"ing l:he .]..i. Fe _:)1: l::l'l_:., ::1:::'4!1_::_:' ',
!:::,t: a t .:io r,. I

CANDIDATE SOLUTIC)NS

N o I'119

REFER. NO.

CRITICAL ASSUMPTIONS

Ix C) t'I E_

REFER. NO.

/_ry "i,P-;'U/:_ .... h,._.v.i!, b_P_::,r:, c_P:f:l:rHed for .:i!;t:t.tdy t:_::;, t::_:::;t_/:Jrut or _ _::_m/:.*..i'_:i,/ r:i-'
ch-_F.._:ni 1:.._on of t:h i...:, r.:,r el im.in,::_ry r_Pqu.i r4Pmen t:.
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5 I_VA/EVA

501. Ar RL()r] K

INTERFACE PRELIMINARY

50.1.06 MATERIALS PROCESSES

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: .._._jj:_!.Z]..__4.../...!_!':_i__.

C-4(2.2.i1)

RE QUI___________._RE ME N T S

-C! I. When automatic ac:Luat_.on i:::.:required in tl)_:_,

a.i.r]oc:k., e.lectromechanical ac:t.,.tation systems
shal.[ be the primary candidate.

-02 The airlock requirements for materials &

process control will be established by NASA.

In the interim, SE-R-0006, "General Specific:a-

tior, s, NASA JSC Requirements For Mat.erials and

Processes",(J8400016) & MSFC Document:. 57D506B,

"Standard Materials and Process Cont.rol",
(J8400041) shall be utilized.

.-03 Airlock materials shall be selected on the

b_::,r._:J_z;of FunctJ (in and .:_:_,:.itabili.ty _ to incl,:de-

ext..erJ,-Iect lit",:.:.,, Le(::l-)noJ.c:,!:_i.ca]. mal:uri.t>,:,

manufacLurabi]..].ty, ..i.n_--:;pectab.J. lit..y, c(:)r)l:.amJn .....

at:i.on c:haracteristi.cs, spec.[f"ic strength,

compaL.i.b.i.i.:i, ty, avaJ.].ab:J, lity, cost and safety.

REFER. NO.

', 132(C-4,

',2.2.2. It:)
,,
,,
[132(C-4,

12.i.ii.3b)

,,

I

,,
I
I

1132(C-4,

12.2.1.7,)

,,

I
I

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

Non(-:_

REFER. NO.

:¢

d_:_,F._:n.i ti on of
be_ii,n d:,::Lin,!i:,d :F:::,r .:ii,t:c:dy £o _::on f7 rm ,'::it

t:h..i._!i; #r4iiL_.i#L.i#/,:iry r_ii>qu._.r4i_mer:,t:..





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA INTERFACE

501. AIRLOCK

PRELIMINARY

50107 COMMONALITY

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: _ L::_Zl_&41j____

C-4(2.2.ii)

REQUIREMENTS REFER. NO.

-01 Common components shall be used in all air- ',132(C-4,

lockt:: <EVA, equ:ipment., and scientific:) aJher_ 12.I..S)
post:÷:ible. I

I
-02 Equipment to be used in r..he air].ock .'_--.,hall be-., 1152(C-3,

designed t.o be compatible with other on-board 15.2i)
systems for the purpose of maintenance and I
repair. ,,

I
I

I
I
I

CAN_D_ID_A.I__E_S0 .L.D!_I_9.NS_

Non e

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

An "IGGUE" has.; been defJn_Pd for >;tudy Lo confirm or comFJ.Z_Pi:e
dP/:Jnitt:on of l:hT:._:: prel.im.inar,,,' requirement.
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5

501

IVA/EVA INTERFACE

ArRLOCK

PRELIMINARY

50108 SAFETY/TRAiNING

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : __!_!.Z_E.4..Z'_i!..[.___

C-4(2.2.11)

REQUIREMENTS REFER. NO.

-Ol Satoty critical and mis_:.-:_ion critical airlock

_.:_:ubsys:te:ms a_e tho,i:{:e who,::-:e func:t:J..on, if: ].ost._
would produce a condition endangering on-boardl

personnel or prevent:, the accomplishment:, of a I

critical mission objective. Safety & mission I

cri. tical subsystems shall be designed t.o be I

fail-operationa]/f:ail-safe/restorable, as a ',

minimum (except primary structure & pressure I

vessels in rupture mode & premature firing of ',

pyrotechnics). This criteri.a applies during ',

a].]. operational phases except initJ.al assemb.lyl
and maintenance. Some degraded performance I

f:ollowing the first failure is not precluded j

by tlle [;:!tJ]-operak-i.on,:-.:/f"aj.]--,.::afe _equ.:i.rement.

-02 Durfng assembly & maintenance., critical air-.-.

i.,.:_ck components shall be fa.i]..---saFe as a
minimum.

I 1.::_2 ( C..--q.,

',2. I. ].I.}.I )

I

I

1132(C-4,

I 2..1.. iO. ] )
I

I

1132(C-4,

.....Or..-., Airlock sub,!-:ystems shall be such that one

fa.:i£ure doe_:i.:, not. cau,::,E_ addit;iona.l, fai]ure,:ii,.

-07 Airlock support shall be provided to the

crew in the non-hazardous areas of the Space

St:ation for 2:i-', days.

-0::_ The airlocks shall have the emergency

I
I
I
I z32(0.-4_
12.£.].0.3)

I
I .1.72 (C-3,

12..2.b)
I

I
I .1.32 (0..-:3,

mentatior_ failure shall cause the loss of a

redundant Functional path where appropriate.

-03 Non-critical airlock components & ground

':i{.:upporthardware shall be designed to be f:ai]-12.1.10.1)

safe/restorable. I
I
I

-04 Redundant functional paths of airlock sub- 1132(C-4,

systems shall be designed to permit verifica- 12.1.10.2a)

tion of their operational status .in flight ',
wi/hout.-, removal, of: ORU's. ',

I

•05 Sal°ety & m.:i.<<.::::.:ion critical airl.ock subsy_:-z-:l:.elns I.1.32(C.-4._

shall, be designed such that no _:;.J.gna]. inst.ru- 12.]...[0.2b)
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operational capability for 28 days for IVA
transfer to a rescue orbiter.

-(3'.;_A_B a minimum, fail operational, fail. _::-;afe,&

re':.,::torab].e capabi] [t.y .::.hall be provided it,

>;;al::ol:.y and m_s_:::J.on <tit]cal. ,:;:y_:.::t_.;._m--;:within
rhe i:_ir lo<-ks.

-I0 rhe airlock design shall reflect in order of

precedence (l) elimir, at.ior, of hazards by

removal, of hazardous sources and operations ,

by appropriate design measures, (2) preventJonl

of hazards through the use of safety devi.ce,-:;:., I

(5) cor, tro]. of hazards through the use of

warn].ng devices, special, procedures and/or
emergency device.,..=.

-l! Dete(::tion, conl-.ainment., & control s:hall b_.÷

provided in Lhe air!i:)( k.<: I",::,r (.._mergenc:ie:.-; :.<m_ch

a,:.;: fire,.:-:_ toxic contamLnatior_, dr, pre---.::,:-3uriza-

l-:.Jorl, mal. funct.._on ()f: Hm,charFJ(:::a] _::,y,:i..;tems and

rot.ating equipment or structural damage.

-12 The airlock shall provide isolation from the

12.2.b)

I
,,
', 132 (0..---5,
12_2C)

I

', 132(C-4,

12.z.].l./)
I

I
I
I
I 1 ,.::';2( C- 4.,

12.1.1.] .2aJ.)

I
I
1132(C-4,

remainder of the Space Station or any adjacentl2.1.]l.2a2)

module which contains confined hazardous or

toxic materials.

-13 Rapi.d emergency EVA egre._;,3 from the airlock

shall I::,e possible wit.h minJ.mal EMU funct.ional
(::h ec kou I:..

--]4 Sy,:tem,::., ':;:ubsy,.s:tem,:::., o_ <,q_.tipmor_t. ]o{ate,:J i.n

Spa(:(.:.:, 5Lat..ion airlock:::; qhall be capable of
tolerat]ng i:.h(;_ ,Jifferent. i.a]. pr,oe-..:,:.::ure & de:-,...

pre_.!-:,surJ, zed condJtJ.on wit.hour resuJ, tirlg in a
hazard.

-15 Emergency Life support, damage agt:_essment, &

medical, equipmer, t appropriate to the airlocks ',2.1_ii.2r,)

shall be readily accessible to the crew ',

within air.locks. I

,,
-ie, The airlock design shall, be such that the needll:]2(C-3,

for exten,.=..,Lve crew traJr_.J.ng :i.s mini.lnJzed. ',2.5a)

I
I
I
I

1132(0-4,

12.2.11.ia)

I

I

',17_2(C-4,

12.1.I].2d::.;)

,,

I

,,
I
I

1132(C.-4,

CANDIDATE SOLUTIONS

None I

REFER. NO.

None

REFER. NO.

:.-k A.n "IGSU[._" has been defined for _i-,l:udy t:o L:onfirm or <.omp._te

definit.ion of this preliminary requirement.



REPORT FORMAT L'-.,.1 DESIGN/OPERATIONS REQUIREMENTS

IVA/EVA INTERFACE

S TOWAGE/S 1-ORAGE

PRELIMINARY

50401 STOWAGE OF EMU EQUIPMENT

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : ..... !::::L/.J,.....4.../..@._i...........

C-4(2.2. li)

R E QUI__.__.....________._.RE ME N T S REFER. NO.

-01 EMil equi, pment:, shall be -:;towed a_.._;:close to its :,].32(C-4-_:_ '_ )

u':.:.e to;caller, as pract..Lc:al. ',

-02 Labeling shall be provided to allow easy
identific:atior_ of stowed items.

-03 Design shall provide for easy access, removal

and rest.owage of EMU.

-04 Temporary equipment restraints shall be pro-

vided near storage areas.

--05 External surfaces oF storage equipment shall
1::)(.:1-,l:rc-,(£, of protros:i.ons _ '.::harp c:orrlers_ i!!ll-ld

_ece'.}::_L-'9. oF ho]et{,.

-O(!i, Stowed equipment shall be accessible to 5th

perc:enti].e Orient:al Female through 95th
perc:enti].e American male.

-07 _,(t:TMU shall be stowed p_r TBD requir_-_,ment.s. ):_

,,
_,132 (C-4-4':))
I
I

', 132 (C-4-49)
!
I ,

,,
1132 (C-4-49)

132 (C-4-50)

].32 (C-4-47

IS2 (C-4-59

348(p I I-8(5)

$49(p 5-i)

C A N DI_____________________.._.....DA T E SOLUTIONS

I):.£! Utilize color graphic,:--:; as an aid in sLr:_rage
].ocation i den t:.i f.":i,c a t J.on.

02 Use win,:.tow,::_, in stowage .].ocker_:- F:or ea.:-_:y

identJ£ic:ati.or, oF .:.:::towed gear..

02 Prov.i.de computer invent.ory el: st.owed gear.

02 Use pictures and sketches to illustrate

locations and de-stowage of stowed gear.

REFER. NO.

',132 C-4-4')

,,
I
l

',132 C--4-54

,,

', i[[:._'2 I[_"'4-'-4'i)

,,
1347 p 150-
1151



PAGE 2 50401 - REr.-.IUIREME:Nr',!!:

CRITICAL ASSUMPTIONS

o EMIJ to be ,:!!.:towed i.n ;[lJI_"].l])C:t4.

o 2 I!::.MU'S f::.,l.:?r +:ti.P l+(:._+.:k,, 2 _!_ir L,:)cl.<.+-:.

REFER. NO.

.1.!_2 ( C "_4 "- _!!_'_ )

:_4',:: (I::) ]I ill I: '',!!!',_!i,)

1.L-_:.'( !3 ' ,_ - V,':I_)

Ar_ ".TSSUE" hae, b_:.?_,r:, (.i_:,f.ine..,d for _;t..ud_,, to c:r..:_nf:.irm or _::omp.le, t:_
de f .i n,i t i on of th.i ,z_ mr e.i i m.i n a r ,v r e.qu.i t _Lm_ent .



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

IVA/EVA ]INTERFACE

STOWAGE/STORAGE

PRELIMINARY

S0402 EEU EQUIPMENT

CROSS REFERENCE TO RI-P PARAGRAPH No:

Rev i. ,:.:e d : ...........!iii!i],._}.ZJ::..:=!..,'.k__

c-4(2.2.1.1)

RE QU_...__..__._______....:1':R E ME N T S REFER. NO.

--Ol EEU equipment "::hall. l::)et--:tot,_:.)d a_,.t c:lo".::,e Lo :LL::i:IL32 C-4-_:._9

I.lSe atE?_::t _[:LS l::>rac:ti.c:0.:t ], . '_

-02 Provide eas_:y access, removal, and restowage of ',k:L:,c.2 17-4-49

EEU equipment.. ',

I
-03 Provide easy iden!:it:icat.J.on/locat.ion ol = EEU I132(C-4-/4'_)

equ J.p_llerl t. '_

-04 Provide temporary equipment restraints near I1,-;2(C-4-49)
storage areas. ',

,,

----05 External surfaces of storage fac. ilit.ies shal] 1132 I.;-4--50

I:_e I: r ,-.:.,(::, _::)[: hardware prc:,t_r_._:-}:.ior_s., st_arl::_ c:,:_rn_._r_::::l

E_::FF_f:-'K'.{-:., r_:-_i::{:?t:Z.:£.::e'Z:: ,:_)P hO.l.(:_':::... I

-06 Stowed equi.pment shall be accessi.bl.e 1:o 5th

percent.[.].e Or:J.enta]. l:ema.l.e through 'gSt.h
percentJ.].e American male.

-07 Adequate thermal and micrometeoroid pro-

t:ect.ion shall be provided.

-OS' :_'(Looa£ion and s_.owage oontigurat..ion of EEU

equipm_,n_ .:-,haTt b_P TBD.):_

I

1132 C-4-69

I
I
I
1132 C-4-69

,,

I Z32 (C-4-59)

1347(P ZSO-

I :15L ), S4',:.:.u

l(p ]::[[-.-.1.]9

CANDIDATE SOLUTIONS

03 Provide computer J.nvenLory of...EEU equi.pment.

u,:_........ Llse p:i.ct.ur_::.,s and skel:.ches to:, i.].l.J._st:raL_.:._

]oc:aLi.on ar,d access Lo EEU.

CR_____._______..__._.__.__.__.IT I CAL ASSUMPTIONS

o EEU to be ,:gl:.owed c:)ut.::-,£de of airlock.

REFER. NO.

I 132 (C-4-50

_,347 (p 15i)-

',LmL)
I

REFER. NO.

]. :::._2( C-4..--.59 )
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0 A inirl.Lmum oF 4 EEIJ_,:_ Lo be ,_towed orl

" l_u]..].-.-t.tp" ,'-3pa¢:::_0.,S L.c-lt. :_c_rv.
11.3 2 ( C "- 4 '--5 9 )

............ _..:_,'!_:'f" r}_2'd f:_z_t :.-;£Ltdy t:,? _ c?l':_¢:;'i t',z; ,?,'t" ,.:._.:o7_',_;./ ,,!i_3):,'!i,
(-_:' f'..i n.i t: ..i or:, o f t:h .i .:i: r.:,t,_i,.i i m .in a J. _: r _:.qu i ._",om_i_,r:,t:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

S

504

IVA/EVA INTERFACE

STOWAGE/STORAGE

PRELIMINARY

50403 RESTRAINTS/TETHERS/EVA TOOLS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: _._cG._I.S}_ZL_.5___

C-4(2.2.1].)

REQUIREMENTS REFER. NO.

-01 Storage facilities shall be provided for EVA ',347(p 1.?;4)

toolt:.:., restraint:.s and t.et.her. ',."-.:.::_?(p V-VI)
I
I

-"02 Identificati.on off storage facility contents 1347(p 150)

and operating procedures shall be provided forl]32(C-4-49)
each drawer, cabinet., etc. I

I
-0:3 Stowage facilities for EVA equipment and I1L_2(C-4-60,

spares shall be provided inside station as IC-4-69)
well as outside of dedicat.ed EVA airlock. I

,,
-04 :#(StowagEP for EVA tc..,e.tra__n t,/teth_Pr .i £,t.:-m.s sha]1',1:32(C-4-4'9;

l:,_, locat:_Pd and c.onfigured per TBD.)._ 161)347(p 134

1349(p V-VI)
I
I

CANDIDATE SOLUTIONS

O1 Provide stowage facilities of size TBD for

EVA tools, restraints and Lethers.

O2 Provide equipment locker identification

using placards, labels, color graphics,
pictures and sketches.

03 Provide identical stowage facilities within

':+:ration _!:,nd or, exterior just inside and

just:, outside dedicated EVA airlock.

REFER. NO.

CRITICAL ASSUMPTIONS

o Prov.ision.,._; for storage of EVA equipment w:L.].].

be required within stat-ior, and on exterior.

o An equipment airlock for t.ran,::-_fer of EVA

equipment/tools etc. will. be provided

REFER. NO.

.]. 32 (C-4-6':_)

132 (C-4-60)
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indeper_der_t, of EVA atrloc:k.

:÷: An ".E'!:]:_:_UE" ha.:!.-_ beP.n defined for .,s_ud;,' _:o cr:_nf..[rm or _::omt:_.lr_,£_-_
de f i n.i t: i on o f t:h ;' .:ii, /.'.:,r _,.l _im.f n a r _,' r equ J r _,m.r..-.,rit:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

IVA/EVA INTERFACE

STOWAGE/STORAGE

PRELIMINARY

50404 EMU/EEU SERVICING & CHECKOUT EQPT. STORAGE

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: .__@Z_!...4.£_.__

C-4(2.2. ll)

REQUIREMENTS

-!It Storage l=acilities shall be provided for

equipment associated with servicing and

checkout of EMU and E-I:_LI.

-02 Identification of storage facility contents

and operating procedures shall be provided

for each drawer, cabinet, etc.

-03 Stowage facilities shall be located such as

to provide effective checkout & servicing of

airlock stowed EMU arld exterior stowed EEU.

-04 :_(Servicing & checkout equipment for EMU//I-I-.-U

shall be sto_:_d and _.onfigured per TBD..):_

REFER. NO.

',347 (p ].34)

I 3,':1.7 ( p 150)

1132 (C-4-59)

I
I .132 (C-4-59)

I
I
I
I

I ].52(C-4-4,

159,6.1.)

', $4.':I_ ( p IS,',

,,
,,

CANDIDATE SOLUTIONS REFER. NO.

Ol

O2

O3

Provide stowage facilities of s ze TBD for ',

equipment associated with servicing and check-I

out of EMU and I-EU. I

Provide equipment locker identification

using placards, labels, color graphics,

ptct, ures and sketches.

Provide storage oi= this equipment in up to

three locations-interior, airlock and

exterior.

CRITICAL ASSUMPTIONS

o EMU stowed inside airlocks.

o EEU stowed Outside airlocks.

REFER. NO.

132 (C-4-59)

132(0-4-59)
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0 EMI.! resLzed Jn air]oc:k::.:.;. 1.3,,.. ( {2-- 4 - 5 9

o EMU normal.].7 servL{::{T_d a_£; _ar_ assembl.y J.rl
a .i r ]. o{:: k.

1.,2;2 (IT:;..-4 .--6 l )

:I,: An ".,::::;SL/E" ha..-.. 1:,_::,en def:..ined for ._:::t:ud,_' t:o _.:6.r_firm or c:_:_mp..let:e

def..in.it.iorJ of th..i.,2, p._o.liminat-}; requ..ir_Pment.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

IVA/EVA INTERFACE

STOWAGE/STORAGE

PRELIMINARY

50405 MAINTENANCE & REPLACEMENT PARTS

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: ___Jj,..4_./._Ej ._5.__

C-4(2.2.11)

REQUIREMENTS REFER. NO.

....Of Str)waqw{.:, fac:iIi, tJ.e,7: .:::hall be provi.ded near u,s:e 1347 p 1.37)

_.:Lr<,,::t_.i::For EMU/EVA maJntenance g rel>aJ.r eqp E.. 1132 C--..4.-.-4'I_)

....-02 Stowage facilitir-::_, sha].l provi.d(-.:.., provJ,:i:.:ion_:...: I,.:._,47 r-:) 2:i!_3)

for too].::i.:.:, spares and ma:i.nLenance equipment. I
I

-03 Temporary equipment, restraints shall be I132(C-4-49)

provided near stowage and use areas. I
I
I

-04 *(Part.r:4", spares & tools for EVA support .'.-.,hall ',].32(C-4-49,

be stowed per TBD.)* :59)347(p 284

CANDIDATE SOLUTIONS REFER. NO.

O1 Locate storage areas near dedicted EMU & EVA I172(0...-4....59)

equipment., air ].ocks. I

,,
02 Design and dedicat:e work area to include ',347(p 284,

effective stowage faci].ities to accommodate 1285)

all. aspects of rout.[ne as well as contingency ',

maintenance operations. I
I

03 Make use of portable tool caddies. 1347(p 284)
I
I

03 Est.ablish tool display in "home shop" style to1347(p 2E_2)

provide quick visual inventory. ',

CRITICAL ASSUMPTIONS

o Maintenance and repair of EVA equipment to

be performed inside Space Station.

0 Station to incorporate equipment airlock l:"of

t:ran_>f:er of tools and EVA oquipment without:.
use of EVA a.i.rlocks.

REFER. NO.

132 C-4-61 )

132 C-4-oI)

An "ISSUf:" has bF...,endefined for sl::udy t:o confirm or complete

def..ini t:ion of _.his preliminary requirement:.





REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

504

[VA/EVA I lq]E F:_FACE

STOWAGE/STORAGE

PRELIMINAR',!

50406 PAYLOAD SUPPORT EQUIPMENT STOWAGE

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i sed : .___;ii!Z_.]_.._kL!_!.E__

C-4 (2.2..l.l)

REQUIREMENTS REFER. NO.

.....(,i. t_t,.:,raqe provision'.:.:, ::hall. be i:)rovLded fo_

payload _<;upport equ:i.pmerJt w.Lt.hin si::I,aLi.or_..

-02 Identification of storage facility contents

and operat.ing/dest.owage procedures ,shall be

provided for each container.

-03 Storage facilities for all payload support.

equipmer_I:, shall be grouped together and

provide for a wide range of item size:-_ and

f:ur,c tions.

134':_ p V-V[)

1132 C-4-_!i,8 )
I
',.-_47 p 150)
1132 C-4-4'4)

,,
I
_,.132 (C-4-68)

I
I
,,
I

-0,5 :_,(TBD provi,.:_ion.,-: shall be mad_P for stowagf;, of I132 I-'-4-4,

p,..:y_oad support equipm,_:,nt:..):_, ',SO., ,::,O)

', .34'} I::' V- V I

CANDIDATE SOLUTIONS

Ol Provide universal 5;towage facility. I
,,

02 Stowage containers ded.icat.ed to payload. ',

,,
03 Identify/mark all .`support equipment and have ',

a separat removable ].abe].Lng system to ',

accommodate all possJ.b].e equipment. ,'
I

REFER. NO.

CRITICAL ASSUMPTIONS

(3 Equipment a,::,::ociated with specific pTly].o_:!t,.t

rr:upport l"un(::t.Jon.:_>: wJ..l.], t::>e provided Jn,:+:,id(.::,

t:.he Space Sl:,at.i.or_.

REFER. NO.

]32 (C ..4-c:,8

An "I.5'SU[::.:_'' has been d_P/:.ined for study to c:er_f..;,.rmor complet.:e

de:F..i.nit:i_.x's of t:his pre._imin,:-:_ry requirem_Pnt:.





R lieP O RT I::(] R MA T 3. 1 D I:-<_,._I GI"4/ (-)F'ElRA T I (-)N S R IEQI...Iii Rl..--_M E I',IT ,%

I VA/I£VA 1 I"4lliiil RFACI!_:I

S- i) W _,I_iI!!!i/:_-;T O RA ] l!il

PRELIMINARY

,.)O4 (.)/ (3ROWT H

CROSS REFERE:NCE TO RFP PARAGRAPH NO: C,..-.3 2 '-_ '?

REQUIREMENTS REFER. N().

.....t:_! :t_:( T,9 I?, E:/A Pc/u _!g"m,_w_ t: /_:t:;::;.¢._,.-:_:(_',.:P,.:::,::G;.,:ic:.i k:y ', 1.32:! ( C- 1. 1 ')

/.:;rv::_v i :!i,.i c;.r:cii:: .,i;.t':,,::t.i'] t,_P m,:.i(:t_i_, t:,:::_ ,.f_nt: .;:_::;: ;'::;,::it:,P _,24_i3 (C.....1 ]. )

g, c.::_ t:h. ) ._ l

CANDIDATE SOLUTIONS REFER. NO.

01 U'.se o'F inodu.lar stowage l:acii;Lty sy,:gtem to 1347(p .134,
quic:kly and eff:ective.l.y add or sul:_t.rac::t EVA 1137)

eql_lit:-_mt_ll_t stowage a,:g the I..l_ge (::)f EVA E:_qI..IJLI2)iDI-:!H-t'[:. I

(::: h _-tI'" geE:. I

I

CRITICAL ASSUMPTIONS

N o rl f.:i:,

REFER. NO.

An "I"-'":.-;LIE .... ha.:.-; been defined for s,t:ud,v t:o c,,::_n/L_(rm or (:omplet:e

defini £.ion of _h.i.s pre..lilBil?at'_,' rE'quit'elBfPK_ _:.

OF POOR QUALiTy





REPOR[ FOIRMAT 3.1 DES]:GN/C}I_IEIRATIOIqS REQUIREMENI,:.

]:VAt"EVA :I:b.II-E:RFACEI:

PE R '30 N A I_ i..I'r .SI E Iq I£

PRELIMINARY

,50 _ {£}1 • {_ {,-, -.1N,::UIT BODY WAoFE MANAGEMEIqT

{-, r_ {-)c,(-,_,E_...:}.:) REI-ERENCI-- TC} RI-P PARAGRAPH No:

Re v i..:_::e ,:.t: ...........,-,z.:2:...I.CJ. -L,:::,,::}/'-_'T.........

{...... :. 1 1 . .1

RE{:;_.U.ZR__E.M_E_N_T]_. REFER. NO.

.....{:} 1 [rl .- !:!::l.i i {.. IT)c} :Jy w_!t_:i]:12{:i: IihP!tl"t_l!i.:l.{.::_llif.:£.!r] l. _:.:-:t"l_:.it]. ].. I::)r,::)v i.{J{.::-)

i {:::,_ m ;:!1.]. {::? .it rl cJ [ E: flt,_i ]. E-' Ij _ j. ri {:-:(' {:: o .]..]. E?{::: t2 ]. I] !;g cI E' v 1. {:::G.'!::-;.

--C}2 5y.st.em J{.:(..:,igr, .::-;ha.l]. pt'event the return {:}f

odors, part..ic].es, biotic contaminartts and/or
tc:)xicarit._:_: i:.o the Space Stat.iorl e.rJviror0rilertt.

] 3t!:.;{:) i::) 3,:]. :)

', 1.32 t:::.-.-4--. 5 P' )

I 1.:32 {:;....-4..--._-,0 )
I

I :27,50 ( p 34 )

1132 (0-4--57)

1132 (C-4-60)

I
1350(p .34)

1 ,..>,-.( L,- 4 - :} 7 )

', 12,2 ( C;-4-60 )

I

.-04 In--sui. t body waste managemer, t provisJ.ort,::-; ,_.::hal].l:-;50(p :::;4)
;:L{:::{::r}mm{:}ch:!tt_:, t::,:::,(::ly Ma-i(.:t:{-'i._t:-i:.:l-"or ar_ EVA maximv..tm o1: .1.::;2 (1::>..-.4-.--$7 )

:i', h ou r ,:::.. ]. ::.i:2 ,:C --4.-_-,{.) )

-0,5 :_.'(Lit ._l'_P d.,? l .l P;:: f: .?io/? a/?d/ ._n,.:_.r:_,:f._(._'P.(_P/:_t: :_;.PL::_._,'1. /:,_:i, ::::,S{::}(i:-) :2"7,,::_)

7[;,L_..) .# 1.32 ( 1:::-4--.57

CANDIDATE SOLUTIr}NS

01 The il-_r_er {:::oo.[ir_g garmerFt .,z:hou.[d provide for

the re.'-_-;t:.ric:t::J.or_ of per_-:_'rat.ior_._,F-Z t.o unde_ ......
f]armer t.s.

REFER. NO.

!:.-.R!.!E!._.,.A_L___A?_,,.S..U....M._P...I.!!:)b]_I REFER. NO.

l._n ".._,5',:!!,'UE.... h,zt.:!i, l:"e(EV'_ <:7_Pf'.._/'_!P<:/ f'O.r .S't:UdV t:O (:.(:::r_f.._:rm or E:omp.._iP£_!;,

d_i_,f..i n._ t l: on o f t.h _:;; _:_r<,.;'i i m..i £,ar }; rPqu.i r_-:,m_Pn t:.
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506

IVA/EVA INTERFACE

PERSONAL HYGIENE

PRELIMINAE't

50602 SUIT HYGIENE

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev.i _.:.::ed: ..._,_!.Z..-L_:_Z'::i!._.:.J__ _

C-/4(2.2.11.2)

............REQUIREMENTS REFER. NO.

-01 Pressure suit drying equipment shall incL,.l_Je

,-t I::>t.ol,,.m:,r., hot,,:e_>::, and desiccant. For removal oF
moi-.z:l:ure i.ns:ide t.he ,,..:-uit. fo]_].ow:i.ng use.

-02 There shall be provisions for EMU sterili-

za tion.

gSl(p i0,34)

lOa (I:) 13)

351(p 10,34)
104(p 13)

-03 There shall be provisions to enable wipe out 1351(p i0,34)

of the EMU interior wit:.h anti..septic t.o ',104(p ].3)

cont.rol contaminat.ion from urine, fecal ',

matter, vomitus, saliva, or blood. ',

I
-04 :#(Cleaning of t:he EMU .shal..t be per FBD de.s..ign ',3Sl(p ].0,..7,4)

t_._qt._.j.r_:ivn,!:iv'/t:.,_v. ,.):# ', ].04 (p ] 3)

CANDIDATE...................SOLUTIONS REFER. NO.

GEN The exterior of the suit should be checked

O1

Ol

I

for radiation before crewmembers handle and I

disassemble it.. ',

I
There should be suit. dryer motors that can be I128(p 81)

set. to turn off automatically. I

The suit. shoutd have the capability to be I

stored Jr, an ,.tltravio].et. steri.]i, zat..ion ',

chamb_:!r _ I

CRITICAL ASSUMPTIONS

None

REFER. NO.

4n "ISSUE" has beer: def..Zned for .,.!!,t:ud,,; t:,? (-,_::_r_fitm or compJet:e

de/:..in2 tion of l_h.i._.-.. F..,r,el..im.inary requit_omF_v"_t..
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IVA/EVA INTERFACE

TRAINING/PROCEDURES

PRELIMINARY

50701 GENERAL

CROSS REFERENCE TEl RFP PARAGRAPH No:

Rev J.-:..::ed : .__...!ii!Z..2.:/£/._!:.-.:_}___

o--::_ (2.5)

RE C:)U_._._.___._.__..IR E M E N T S REFER. NO.

HOI Fe]cc,_::,pi-:,rati.on_:z.:LhaL ,:;upport EVA acLJ.vitJ.,:i_,.. 1135,13 °

,,._.i ] l l::,e tr aJ ned by ,:i-:.:.imulati.on c:,n tl"_:c, !:;iround. ',

Rel:re_:::;h_::,r l:.raining wJ.l], be prov.ided on-orb:[l:.. }

l
-02 Escape, emergency and decompres'T, ion procedures1347

will be trained on the ground using s.imulat:..i.onl

where practical. {

I
-03 EMIJ s.uiting procedures and suit maintenance 1135

wi.].], be l:.ra.].ned on t.he ground. ',

1
---04 EVA communicat].on-T..: and monJ. tori.ng procedure::..::. 1:7.-.:,"_:2

w:i].l be l-.rai.ned on t:.he ground. ',

CA ND__.I__________..._____ATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

None

REFER. NO.

:# An "lGGUl:ii" bets E,_:?_er:, <J_Pf.i.ned for .s£udy t:o con Fi rm or c,'.._m,,'::,7,_:Pt:_:_.
d_..:-,#in..i t:..i OF: of" 1.-.h.i._- #_r_P.l.iminar,,/ t_equ..it_m_iPnl:.
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5

551

IVA/EVA INTERFACE

MAN-TENDED

PRELIMINARY

55101 GENERAL LAYOUT

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: _ ....'i_L/.....l,.2Z.!ii_ii......_

(See below)

..................R.EI;IUI REMENTSi REFER. NO.

•01 Space StaLi.on automated FunctJ.on,:-:: shai[l br:, 11,:';2(C-3,

c:apab.].e (_F be,.J, n9 (_verr.i.dden of .J.ni_.il:).i. Led ',7:;..:_b)

by an EMU c:rewmember cJuri.ng the manLc_nded ',

oper a£.Li.ons. I

,,
-02 The use of all control & monitor devices, and ',132(C-3,

approprJ.ate operat.ion Feedback, shall be 13.3.c)

designed For use by EMU suited crewmembers, l

I
-L75 ._'(TBD vo.]u/p.e .'..hail be ai.iocat.od per EMU _::-re_- :13.1

m,omber /_unr...t.JorJ £o fac.iTi t.:at.:e t:a.F_.k,,"'act._i v..7[ t:y :
accompli.shmen£ & m..in.imize or avo.id con#..in_,men£',

eff_ii, ct:.,s.)._, ',

I

.-@r::, The geometr ].,:- ar r.l,r_!:]em,.:,r_ t (:::,k c omr.:,a_ tmer_ b.:::: I 124 (p t0--22)
shall, prov].de the necessary & adequate E:MU ',

ar:ces,::-;, egres,:.:-, volumes, & enw.i)[opes to:, a].]. ',

fur, ct..Jor,s wJ. th.i.n t:.he Lab moduJ.e while Jn the ',

man-tended mode & whi].e conductLng repa.i.r, I
maJ.nt:enance or struct:.ura], work J.n IT.he de-

pressurized modu].e. I

I
-07 Internal hatches and door_:_ shall be configured:124(p 10-23)

t.o allow EMU pass-through without:, body
reorientation. ',

I

-0:_: Sy_--;tem and .::_ubsys;Lem hardware & sol't.ware shall',132(C...-.4,

l:)e ,.te,-:.::J,i:]ned Lo provide adequat:e EMU r::]earanc:c-? ',2.(]].01_(eD)

& acce,--._,..:.:.i, bL.L:i.t-y L-o f"._c.L.[i. 1-..._Le ma.i.n£enance ',CrLL A-_;:_:.:::umpL
while J.n the ur, pressurized, man-tended modu.l.e.',6_7,9

,,
•-09 Floor to cei.].J.ng height sha].], be compa[-Lb].e ',132(C-4_

w.J.t:.h the 0i;! ne,.!£raJ body poslL.ure of the 12.2.]0.2d)
_:÷-:p_-:_c:i.f:i.ed I:!!:MU ant.hropomefiri.c range paramet-er_.._,.',

•--10 Drawers & cabinets sha.l. 1 be equipped w.:i. th ',132(C.-4,

su:i.t:.ab].e resLraJ.nt.s t.o allow access, removal &[2.2.10.1F)

rest.owage o1- equJ.pment and accommodate EMU ',

use. ',
I
I

-i. 1 Drawer stowage dev.Lc:es shall accommodate EblU ',132(C...-4,
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g 1 oved acc es,...-.-, ope r a t i or, s. 12. '2.1 C). 1.F

-17:, [:'rovJ._,:Lorl_:]; E._. cl. t. ].c...c.t.t ].(::a]. ottt]._!,t.E', (--I'll!] i. ]. bo. ', [:"' (([:-.--./._

ava.i.].abl.e for orl board maJ.nt.er, ar, cc._, t.o I::,e I 2.2. LO.'2.t:

a< comp] i ::shed a l; I::<) l._::_rJt. i.a.[ r.:_rob].em .] }_:a l:.ion:}>}: or I

;!!t [. ":(.::C)II}EE' de!:::;i.gll_t [(?_J lll;71J, l"l [.E_l"lartc:E:' .] ol::a[..i I)l"i ;!lrld I

p r o v i. d c, li-:MU a c c e,-< :: ::_b i. ]. i l:.y. ',
,,

-14 ._ (Func t.i onal group in tert"el a t.ionships of c:om- I .].:°,_>,.'_( C '" 4,

pat'tments, .shall be a prime corl'_--ideration in 2.2.10.01

the bae, io man--£end_Pd layout arrangement:. TBD

£:t:_._lllpSt" _:lllt-'TI t./ are,.._ adjac:or_c:_,' c:r.._ t..er i a w.i ..Z..l be

appl ..i+Pd .i n d_P.termi r> .inq th_P opt ..im<tttl t'_->l a [: i on--

.s.h :i ,o.,s _,e:t+->..,t.w_.::..,e.>s.-,t:he _,",_t" _ ,C_U.'.4 ,.--._(T:t: ..i V.I" l: y aVE>E_.'._::. ,) #

.... 15 Rc>_d.irzdarnt ;[!iCC::C)lIImC)(Ji]]tJ. or/;.; I:0P Comp]c:ete c()MIn_llqd i-to(i[)--4

& f: ()l"l tt C,]. 0 i: tI"l_--.? _l :tl"i-- t: <_ rl <:.tF:'<l E:t:.i!_l {: [(:q] <-hat ] b(:_ 1:_!.. L.. ]. ] . 41:)

prov[d_ed l:or I!-b1{J i.I :f:.,..

.... [ 7 [HE:' III;]_I"I-[:fZH'/CIC.)d [..._!!tl:) tI}O,Jl.I].((ie '::<t"1;!]] ] b() {;ji:.:_}::i.(-]r](i:,(J [c) J_]-,.-:[r! ([I;..-,t:L ,

f:aci, l../t:.at;c!._ _.>:,yt:>:t.em s_rowt:.P_ & _}tCCOllllliOdi:!lt(...:' iiiii|41.J _}it.J..,t:.i)

LtC: C E._tS_::..:; i]rl d Ol:lE# t i-a t: i OFi S th t," ol..t,17lh ,- ->.t=,E Of fflodl.tt_Tir

& =,.ll:.:,y..,t..em design

# . °-I<9 ._tFauili t.ie.,:-. & equipment shall be de.m,..igned to 1.1 "_>o-" ( C-4,

support. EMU rec:onfiq, urat..:ion, gt"o_t:h, and

update through TBD met:hod,.:_. ,):_

-lr9 ._(The station modu.lE._ wi.ll have a _orkbe,n_.:h/

wor/_.shogJ F..:.>quj#,p_?d w.i th TBD ,--.,t:andard tt:ool.,.!!: &

<:iiagno.st:.ic: a.i<d.,.-.-.:, c:c+uplod with tho EMU

/fL.{:I .l" ]'7 !': _]'1")'<:h":__: +!' E. k {:,'t:: 4)<.'.i,LtP" _P.'iY.. :) :_"

12.2.10.1)
I
I

,,
1124

ONI__D__%D__AT_.E_Ej__<2t::.!..J_TTO___N.S

U C)FI 6#

REFER. NA.

CRITICAL ASSUMPTIONS

o The marn-ter, ded unpre.,_-:,:gur.i, zed ,3t.atioru modu.ie

W:i.l.]. be rep]a(::ed l=or inarirle(::J I()l..;.

REFER. NO.

A[_ .[,::,.mL/l-" ha.s l:_i?en <J4i;>/:.iFs4ii<_ f:,"_/...... t:,? _c_/-, r.ollfl:.,/_::_,[:4i:>.... ' -" -- . ..... '>:£,'Jc7 / .... /::i tY# &:U" .......

de f..i n J t:..i on o f t:h .i .,_c.g:;t _!:>.l .i mi n,:-i r ,v r eqt.ti r e>m_::,n t: ..
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IVA/EVA INTERFACE

MAN-- I-ENDED

PRELIMINAR'I

55102 TRAFFIC FLOW

CROSS REFERENCE 1-O RFP PARAGRAPH No:

RevJ.sed: ____::i!./.._l_..'._L!-j._i_......

C-4(2.2. i0. ].g)

..............................................REQUIREMENTS REFER. NO.

-13:_" I.--]ow patt.tern,.-;: f_::,r the!>:, man--terl,:Je<:t modu]..o t::-.:hou]._til3S(p 12_

min_m:i, ze L.he d.:i._:.i_:t..ance Jarge ma_i::.:,:i.:.:e,:i:.:are trans..-- '_2..1.2)

port.e_J, reduce as much as possJ.bJ.e the con ..... ',

get:-:tJ.on caused by mas_:i:.:es t:.ransport.ed t:.hrough I

tight areas, i reduce the freguency of I

t.ranspor t. ',

-05 Passageways & hatches shall be clear.ly marked ',.1.37(p 2-1)
as to clearance dimensions t.o fac].]..i, tat.e EMU &',

con t.ainer transport-. I
I

-(]6 EquipmenL-. located near traffic routes & work- 1.132(C-4,

_:::.:t.at.].on areas sha].], be des:i.gned to accommodat:.e',2.2.10.lg)

EH!.l c:reL_ mov(_men I:.. ',

,,
-07 :_':(Locat_ii_ marl-t,_i_r_<#_i_cf _o_k.,:_t,.:-_tion._.:.: according £o ',].31(L.2)

Ef4U u,_otking _i:,!':_v,_ii_..)','.::'/..,_i:, c?..i'[t:_i_,rl,_.):_. ',

I
-1.3 A clear zone shall be estab].J.shed cont:Lguous I132(C.-4,

w:i.t:.h each hatch & bulkhead openJ.ng_ requ.i, rJ.ng 12.2.10.1g)

a].]. surfaces be free of hardware protrusions, ',

sharp corners and edges, & recesses or holes ',

& meet. the EMU requ.trements. ',
I

I

-.15 The EMU rest.raJ.nt, systems shall be st.owable so',.1.32(C-4,

as to ].eave the aisle comp.].ete].y c].ear _', w:i.t.h ',2.2.10.1g)

no _:.-:urfa_:'es protrudJ.ng. ,'
,,

-].e, Hoses & cab].e.:._; shall be restra.J.ned and out of ', l.::._8(p 34

t:.he way of: EMU crewmembers t:.raff.i.c paths. ',

•...-1:!?, ProvJ_de dual escape rout.es f:rom all i!ict:J.vJf;y _,].39(p 22
,::trea_:-:, to t..he ext..ent:. i:ea_:-_Jb[e to _::..:erw-:._ in l.h_-_ ',

_-:,ven£ that one rout-e i_:._:, impa,]::,_::ab.].e. ',

,,

.-l'? The Space St.al:].on shall provide crew & eClUJ.p- ',124(p 11.>-.-.
ment. w.it:.h suff::.i.cJ.ent rest:.raJnt:.s & LocomolT.J.on ',23)

ai.ds to enable the Ebll] crewmembers to funct]onl

ef:f.l.('Jent]y & ef:t:ecl-..].vely. ',

,,
-21 Hardware sha.1.], be des.].gned to withstand .i.r_- 113.1.
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advertent collit3ion & u,:--;ea::-.,a mobility aid orl

temporary restraint..
I

--22 The Lab moduLe shall be provi.ded with vir!!:ua[ ',L37(_-'.1,

markJ.rlg,:,:.: & ot:.her c:ue'.:, l:o provide the c:rew ', r-:" 2--1)

dJrectic_na]. & %raatial. ori.u-_nt.al-i.on for u,/:u_ withl
mobility & re':-;t:.rair_t, devices. ',

I
-2.-_ Provide a means of preventing inadvertent 1131

operation ot: switches & circuit, breakers by a I

EMU crewmember. ',

-26 Equipment restraint,:::, shall be provided to

ar,chor- every item of use that i.:.--.::not perma-

nent].y attached to the _s:l;.ation.

-27 Handholds/handrail,::: v.:ha[L be strategic:a[!y

]/::,c:at:ed to as.:.;::!.:,]_:.;t• entry./ex:it, at a]] lab ,_,Jc_rk
d!Lt @,_-:1'f[; ..

I
1132(C-4,

',2.2.]0.1g

,,

', 132 ( (...'.- 4 _

',2.2. ] 0.. l,:_

,,

CANDIDATE SOLUTIONS

None

REFER. NO.

CRITICAL ASSUMPTIONS

o The mar,--ter, ded unpre,:_:,r.,:urized ,-.t.at.ior_ mod,.t.l.e

w:i..l.] be replaced for manned !OC.

REFER. NO.

/_n "T'S£U/i÷"" has been de/:in_i?d For st:udy t:o _:,!:,nfit'm or (r:omp/4.?t:e

c.,;,!:?fJni/ ,"(:::_r:,of t:hi.:il: i."t,!:?d.im.i':nar_,' tlE:'q'.l]:t_:Vfl(:!Fr:, f'.



RI..z.PORT FORMAT ::.:,.1 D IZS :[ G N ./0 P li:.RA T :.f.0 N',; R lie¢..:.iU T R E ME-:I\11I!:,

r'"
..) :[V A ,IIZV A :[I\IT E R F A C Ei:

H A N-I IZblDlii:D

PRELIMINARY

r-" [:"

CRc-)c;S REFERE-IxtCE TO RF"P PARAGRAPH No:

,'", / 1 ,:'._1/,'- I:_R E._v .L':; _-?C] : ...........'_ZL.:.L::._'_'2-':.....

C.- 4 ( 2.2.1. 0 )

B_E_9_LJ...I...Rg_M__E_NTS REFER. NO.

....ELi :4,( TT":,_Pm,:w:,-t:,!:,r_c._i_,c/ mc'c/u ;! ;::_ _i::.,':_a..i.;! b_i:, ":.,t_;',/i d,.Pd _'.i t:h _,1 :::._::7( F:' 2-.1.,

,,,';i.'!i;ua./ m,:.Tirkir_.7.,.!!_ ,._ _::_t:/'_Ei>J.-c:u_!i,.,.i!, /:_:::_f.'tov.:id_ii:, t:h,P '_2. 1) C_J.t.

,'::.r'_!p/4 d.i ._tP_::[:1: 01%..7_._ ,.:-_l-Jd .,.-;',o,_[: .j ,:!_.] o!" .i _i?t'_t:,.::i[: i o1"_ :/-"c't I A::g_:.":.:Ltmiot;

u.:ii:_ir, t_..i':t:h /n c'b.J ] ..i t: y,/'t E..,.,.ii;t: r a ..7:r/ t: d,_i,v.,'.'c_!i,.:i!_ ,_;r_d I _!i,, 7,9

ma.in_r,nance arid r¢Plaa._r _ot"k ID_Pr TBD rP.qu.ito .... I

m_Pr_£._-,. ,) :_ l

,,
•-G2 *(Nat'k_ing.:_ ar_cl .lab_P..l.,_ on a.1.1 _qu.iF..,m_Pn£.:i; .,:_<ha..l..l 1152(C-4,

be ..-:,t:ar_dat'd.JzPd £htoughout: 1;/-_¢.....,.st.at:..ion for 12.2. ].0. la)

ea.._.E._ o/- r_.:._uc!._bi l_i t:y b}; EP1L.I-.!_cI.._ _:e(J ctel4 p_iPt ',([;tit Aggl.tlllpt:

TBD r_qu.J t'elZlel"l t:.:!;. ,):_." _(!!,, 7, ?

!Zr.A...N__E._..D__6__T..E__[_j.;.!L_.U_T_..T_.£_N.._',.

N o n _.;_

B_-.E:.[_-:.B_-_.r__cj._

C" ¢_ .. [.IZR]:___T_;.L_6.[=_A...::._-__U_IZI_P_T_,!::_LN.._.

0 lh _:i:' lll,!!lll--- t.E:,rt dc, cJ i../iq i:;)t E:, ,:!o:,:_:.:I.I K .i. Z I.:PCJ [IIC)C]LI ,J., I']_' I_ .'j 1. ,L I:: I'@

Fep].EIC:{.?C] f:C)F mi!!lrll"ll_(,:cJ :[OC.

o Sl:)(-:;:,c:Li_l c:r.i.L:.(;+_ri.a J.:::: r)(.:-,ech.-:-)cl k_:Lt.l-).J.r_ mo(::lLt!._.::_

[: ,:_r c: I {:.:.:,,!tr t_c-i?,--itd _!!_b J .i i l. _,,. c, [: _:.!t! .] .1._!!tI:)c::_.] _:-:.:.:_!!tr__:l

mar14.Lng:_; I:of E:H!!..--,:;:.uJ.l:_::,ct c:reM..

B_E_E...F-..B........ !!9 ....

Ary ..,.,b,::,L./_: /':_,2L_i7, b_ii,_i?/'_ d_iPf..t:Y_!?c/ fr:::,'r .tii,'/:L/d,_' :t:o d_-.,r_,:tl.t"ff_, Or COff/g_..;l_,l:_p

' " _' t" _PCILI .l ._" _!?lf_Pl':_ [': ..d_P f..i n..i l:..ic,r:, _:_:: l:n.z.:i; p.*__.;:,.t.i m.i n,:!_r,,





R I- P :)R T FORM A T :7;. 1. DE.S 2[GN/O PE RAT 1:{..}N:-; R li- :}1J I Rli-M EN ]-{.--.;

:I:V A _/[:_:ID__ :I:N "T"E:P I:::"A C I!ii:

II A N " T [.:.':iq E)E:D

PRELIMINARY

C"i [: ...."2I--}I[ [i }_ M A T E R ]: A L"{.--;

C'R{.'}........ REIFI--::RENCE TO RFP PARAGRAPH NO:

Ri'::_V i" "':'{:::::t: " '" '--''=".-- _, ........_i;:!Z....1._,_./_,.i::._.£...,...........

C-4 (2.2.10.1.)

B.BJ;!LI.!_R.EM_:E:.,bJT =.S_ REFER. NO.

....Of. 1:rt [.{::#r i. :)t ar {:_)a,::.:.:o1: t.h{-:i# 131:):aco <,!!;t.,;!tl:.i. :)n _:._.:h_:il..}..t::}{-:-_ I .1.:2;2 ({7:;....4,

i!it{::: l:::C)lltfli{::){ :h:.:l [7.i. o1"1 r {.:!_ql,I ]L r {.;,fll(:i(,l'l [. ::-:-:;.. [

I
--02 A mean:-.: crl: aw:_J.(]i.r_!:j .in jut,/ of I.=£I'IU damage from It:51.

1. f'l <21{:::1Ve t t: C?rl 1:. c c).I-i t. iEtC t:. IN i t" h 13 r O t'. _" ,I _,:,]. {::)rl '2; ."£;h i-[ ]. ]. IDG: ]

p rov .t de<::t. I
I

- O :!3 A ]. [ ct r {-÷:a _..; O f t. h e _:_:t. a t. i o I"1 _72_I-iit .[ ]. b f-._ {:: {-_1-1v 1:{.)ci J. {.P.i-i t..1. y I 1 ,..),:_ ( C '-- 4

ill iEli. rl t:.i!:.l.i.ri i.=.lb 1 {_ I::}y iSil-i E[ I"tU {:::r e INIlie rll .i::.}e r . 12.2.1. I-}. 1.I"l )
I

.....08 :[l'lt-cg*ri. Of fnat.i_r:[a]._--; & f._ri.i.r;h{9_:_:.: _:.7:.:ha]L.l. I:}r_ 1.1.42

_.-:.:,:7_'].{TCt:.E-:(J t..O 1_.[l:..I-1,:7:-t:._-irtd c:c)rllf:.i:]lf.::t. _!}tl-i(::J _!!lbr_.!i:E.:..i.c)ri I(4.1..,.S.2

t:r,:::,m Ih{::, I::::Ht..I-%:l.I i. I._::; _lrlct {;_-),:::li.IJ.l::}tll,::.-!ri {2. ,:lli_J I{::: _,

I

t4 i. rt d o IN _; f)::_i; {2: :_--;[1 {_t .1 ,.t. i:,2}{:i.? E; c: l _!!ii.. c: I-i / Ill b.l r " _-__-' " ............. t ..... ...1..,_.;[.._::li' I. I (4. I. ,5.9

&:ll"l (:J gld&t r {::JecI INI-I i-.-=?t e (::: y fT)IN {::)p- {--.H;]I.,I .[ IDfn{..:.#l"l t:, ITICIV{_?fIII-_FI l-. i

"_":_ .::. ,it f d{.C-:.:, arid IiIl{_ly c:omii:? .[11 c;C)l-i t.i.-:tc:: t. INJ. t;h t.P _.::...,{.. ,...... = ..... ,c,

fac:.i.l..i.l;at.{.:-, on orb.i.t, rE._DI, acE)IBI÷?ITI[; I::}y i-_ri I-MIJ I

{:::I'" {--)WfllOfllbe r . I

CANDIDATE SOLUTIONS

N {::}rl {:.:# I

REFER. NO.

CRITICAL ASSUMPTIONS

C) T h {7_ III _TTII"1'" 1:.f{_rl {:Ji::?{:J i .t rl I::} r li-__:÷:.:':.77I_[ r i. Z {.::.)d _:_):t. i-I t. i. 0 I"l fll C} {:] i.i ] {-:i:'

_.l.:i..l.l I: {-.._r {-::_I::>.] _!![{::_-:i._cl 1:{:::,r in,-_i_i"_{!i.)(:1 :1:O{2.

REFER. NO.

:_: An ".[,'.!:¢:::5'UE" h,:.:_.,i, b_ii>_!:>n G'_p:F..i':s'TEc/ f.::_.:',t .'.;t.:ud},' l:,'.::; C:_::'M_:F/.r#7 Or E.OS.,'U:?../_.i:>1::_P

<:/_!i>f:_in..it:.:ic_r_ of t:l':,.i.m g.>t"E?l;...lS_.ll_<..H"...... ,,_, .r'c'_::.TLI..I./""':',..:.Sis,.:.S."<:'"_t:.





REPORT FORMAT :5.1 DESIGN/OPERATIONS REQUIREMENTS

IVA/EVA INTERFACE

MAN--TENDED

PRELIMINARY

55.L05 ANTHROPOHETRY

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v .i.:::-::.e d : ._......!_:."..Z.],__!!Z..!ii!.._i._...

0-4(2.2..10. 1.)

,,,--__.________.__.___.__.....__.,_,,,,,,, REFER. NO.

0i :#.,".;"7:,_:_,c/,_v.!:.:,'.9'n ;::'F th_P _:-t_.t_ " .int:_::_.rfa_::,.p ,_:.ub,-.y'i:£_::,m.:.;. I LS2(C--4,
:!!:/J,.:_,'.'_;! a_:_commmd,_£,_:_:. £h,,i:, TBI._ EHU ,::._nth.t@:."d:w;,e£r..i_:- ',2.2.10.OL(b

t_nq_!i,.)f, ',

I
-04; The man-t.ended .layout., fac.i.l.it..ies & act..ivJ, t..iesll2.4(p 10-2.5

shall be desJ.gned to the EMI.I O-g neutral body I

posture. ',

I
-04 Workst.afi.i_ons shall be desJ.gned to accommodate ',IT_;I

EHU O-g body post.ure. ',

,,
-05 The desJ.gn o1: passageways & ].ocomol:.Jon aids 1124 (C-4,

_:-::hal]. cons.ider the EHU neutra] body pog:i.t:Long.',2.2.10.].g)

CANDIDATE SOLUTIONS

None ',

I

REFER. NO.

CRITICAL ASSUMPTIONS

o The man-fended unpressurized st.at:.ion module

w:i].], be replaced ["or manned ]:OC.

REFER. NO.





RI!-F'ORT F-OF_MA"I" 3.1. DE,-,.:I:GN/OPERATIOI\IS REQUI REMI..-.N r,..:,

¢:7 [7
• .),.) i.

:[ V A /li:! V A I I\1Tlii!:R F A C IE

i"1AN " T I- t'..ID E:E)

PRELIMINARY

,::,,.:,10 d, M() I] I..JL.A R ]: T Y

CROSS REFEIREINCE 'ro RFP PARAGRAPH No:

K E: V t. :ISC:i.-_(:1 :. ...........g.Z.._..!.._z.W..._;..>.:!..........

C..-4.(..'>...........2 ]. 2, 2 ]. 5_ 2 ......P 1CI /.

REOU I REMENTS REFER. NO.

....L.tJ: .# I ,...FE't.¢!!/4ii'/..'/_:*e!iV"'.ii; .E:T.t,:!L_ .1 L:t4ii_ ,.:_bl LP .,'.:o r,.!i::,'.: ,'.::_;':]'::_i f.ILH"4P

.7]I3 _:#pr.;: {::_j" VC) _. LIHlff ,:-Tf#'.ral':_gEWl4Pl? t::.E, b),' "Jr._D dHiP _"hod.':,

L o ,:-_C,'.:.on'_ff/od,:.:-_7::m .r _.!?w # .'!,_Pd c or:¢ f..i _.:_'LIt ,.::._!.:..;(o.o '.:;. ) (_

--0.;:? :#(Int.erfac:e.s beLween pr..7:mar,v and .secondary,'

.':-,[:t'UC t:t.tt"e and between z:;ub...-,y.:_t:em. _, an<# t.he.i r

I 1:1:;1. ( ................

I 1.45(p 2--.5)

I
I

I

11.o,: ( 2.2.1. ,:. )

1144(p ,.-5- L:',4,
a_t:achmer, t: to .st.ruct.ure sha.l.1 be .st.andard_ized IH5)

per TBD to m..in_imize humar, l:nvo_lvement :in

repa.i .r ma.in tP.nanc:e, e _c:..) .#

•-O3 :[nterior de,5,.i.gn sha.l.], fac.i.litate system

growt.h t.hrough ut:_:.;e Of Irno(Ju[aF at/(] ':÷;LIb_;yE;tl-2qil

d e s .i g n.

I
I
I
I 1:52 (C-4,

12.1.5)

I
I

!)'.3 Mo,],., L _t P :: tt<:,w_,i#c, [ (:::,cI<{:<{.P :: L::I',<!L .{ [. hi(!!' i. rl {:::(7) [ [.:)(:) P :it t. {)i J I .1.:.:;:_il ( (:] .:'[ ,

:ir, t.o the ow:!._ral]. :J.r_t.er.i.or arrar,gemer,t:, of: t:l",e 12.2.10..11")

_+:,t. a t: i. o r_ .. I 1.24. (. p ..._"",.._.)

I
....(::l,_:: ',-;y,:.:_:t.em des.i.gr_ ,:::;ha.l..l. provi.de .i.nt-.erfac:e,:.; t.hat: I136

I::) v eVelq t. m ]..E; ]. OC a t .1.01"1 C) f E._qI..C J. plfl(el"l l". rllOdl.,I 1 ms lilt" a

._r_terml×.£F_g c)l = equ:[pmer_t. ._nt.erFace c:onr_cii.:(::tors. ',
I

-07 IRI-Z_llllZ)Vi_]. & temporary re.[ocatiorn o1: partJ.t.ions/ ',"''(..,t.].l:.. A:_F;umpt....

modules Mqich must be moved for wall ac::c:e:_;:..--._ I_:-:,7,9

(at; for .teal4 repa.ir) ,:.-;hal..[ be <.Je.::,.igned-,,- for 1131(p. .1 . 1. . 3)

"7 .-- ¢:'.E_MLI ..::uJ.t:. gl.oved har, d operat:i.c_r_. ',
I

.0,:" _ :."I),_:,::i_' i gn equ ii:.;m_!_,n t: r.:!._cA':ii: pe._ 7/:_L_ (:"_ i l:ep.r"i ,:._ i I 1.45 (t:::' "25 )

g*r o v.i d,.e f ..l e. v .._..b.:i7 .i t: _,' ..in v a r :i c:u.,z, rood a..._. ',
c on f..i gu ra t: i on.:_;. ):# ]

I
.... )'? E q u i. l::,ln{!:{'rll. r a (::I<.:::.:s:h a l l b e a .::;t. a r, ,:fla r d w J d t I, -.. I 1.4.::..;( p 7-.--::!:,

I 14. 4 " I::> :!5',iib::l,,

', F::I:) 3.4. l . 1.. 1.

I
.....! 0 -Y'./ -' " " " .... ,/: t ov.z d,9 u L.i 1 ..i t::,' .in tier/:ac_i_.:_- ..in mo<:tu../,:it <J_:,..i or, ', 1.44 ( p 3...-.$4

(- -_ ••::;.(i,t" . Ii.L; (:"r i L_i?r..i ,:-_. ,) :# ', ,-,,.._,_ pp

', :7.4.1.. 2,3.4..

', .1.. 3,3.4..1.. 4 )
,,



PAGE 2 ,.),DI.O_:,--RE()UIREMENT

-1 1 :_,(P.rov..i.,:,.i on.s .:;hc_1.1 be made for p4Pr i od.i c:

upgrad.i ng ,_nd mod..i fi c.a t:..i on g_c...,r TBD

]" l.gqU i K &_,ln_5,r/_:_!.-.,.,)

CANDIDATE SOI._UTI ..N,_"........................... .(L_.t.L

O1. Desi. gr_ modular .!kr,t:(!-_rtor' wall,; and divi.d(<_,r._:

which c:an be repos.i.t:.i.orled as requJ.re,J. Des.tgr_

modu].ar st.ruct.ure _,,nd attach poir_t.,z; for wal. l._:.z, ',
a n d d i v J.de r s. ',

02 Design modLtl.ar equipment; uni. ttz- wi.l:.h st..arlc:Jard, ',

Yerc)eat.od f:ast._(i:l"_er_-i; _:.Hqd ."-:,trLic::tLtrc_l a t;t;!!tc::hmer_t.s. I

1.131.(p 1..3.13

1

REFER. NO.

', t. :.7,].( 1.. 1..L_ )

(-_CRITI _,AL ASSUMPTIONS

[i_y [.["_t:.:_It_!!H'_ [ ti:,l"_,'tti:-,_.t_:c)r_t: i.<;;t.tr_!_tT ior_ ..

REFER. N(-).

:+: _n ".I:5",::.;UE" hc._s., bc, r,n def..in_.i_d foF .:.-.=t:udy _:¢-:, cont:.irm or c.omp..lel-.e

def.ini tior_ of t:hi.s rareliminat'_,' roquiFeme-..,r_t..



"_ -- ¢-, "_ .... <2"R E P O R T F:() It{M A r o. 1. I£.)E o I G N / (-_P I- R A T I C)N S RE:_Q I..J[ k E M k. I',1T,,

,5

_'_ 1:7

! V A ./E V A I I',1T E; R F A C E

M/% i.1" 1-I!![t\.1D I{ D

PRELIMINARY

_:ic..., ,.1..-_..... Z) .I.L.,/ WINDOWS/REMOTE; VIEWING

. .. '- I"- PC'RdY3S IRITFI.ERI::N..,I:: Tq} RF" PARAGIRAPH No:

_ .,_ ,"'. ] 1 A ,./ "'"R _::v .i..'-_-:-:_.:i_(J: ............!u...4..xt_...._;L=,_...........

c-1 ( 2.2. :.:._.:_'), {..... ....( .... ].. t )

B.gg_!J.!__E-.M_F..:....N_T.._i R__E_EER=_.N_!;).....

' (:::l ] ! ::_ t r"(::_'V' i .... JF., a Ill !_:')i:.!lt'i _::(: C)1': a i:::I"l :_.,9 v i FIg [:.t'1e ,:qi, 6?i!!t""t."_':,.......,I. It ]. z:_I_; , 1.'::_'!i_, k P::,.?'

!:)0 _:!:!:{ .J.I::)]. E:' F' e C:JI.IC: [. i 0 I'1 i. I"1 F e f: ]. e c t; 81rl c: E' C)I"1 _!]t.J.]. _

_::::1] t [:i]iC:E?E.: C)1: ;!i.] l. W i. FId C)W 12)L'.:tI-Ie 1 ::E.:, 6.:'X C:6.2_-:)t. f C)t _

Kh I.:e Ol.] t.E.:' t fFIC):E-:t E;IA t [::aC: e. Ij
I
I

._ ,-) ?0,.._ The window charac::t.erisi:.i.cs .'.-7,I-ha.i]. be coml:,at.tl:_lel .14:-: 149,.I.67
wit.'.h thru--window pl"lotographic requiremerll:.:_:,. ',

I
-I-:/,]_ ._l'(?b.s_Prvat..iol-i _4..il-.tdo_4.s .shall t'_,:_,,'_-_a minimum ',15'9,.[31

d..7:,_i//i'E>Lt:er c,f T[_D ll_(.'"'['l_<".:;" £E..._pt'ovi(Y_.P b:_I'H::_C'LI.._at'... I

v.iew.ir_q through a window .s..imu.ll:an_.Pou.sly b_," t:wo',
r_;]',P;I"t:]"_ I:_.'.:}_"_:":_'_r_t: i ]. r, EMU-s,u.i t:e,d Amer i c.:ar_ real _P I
(: t" _!i>_l_PfB_9_.P t ".IS . ,) :_" I

I
I

,'.:.(::_'[_t:,_','.::,'._..I.._/':,(; ,'.:H'_Ct p'K_.:i>Vef:, t:.l' f?{7 :_:hE' t:K,_l':,.'.!i_lll..i! .'.ii:..'i!_.,(O1"! O :t:l

/.1;. L:r,:.;_ v i (::; _ _Pt:, v I .::,.,., .t _::, .i I1 [:r ,:t.r 6.><::/, m.i c r,?t4,:!_ wLP ,:!_/:'<J ]

..,!or:, i .z.i n g r a dJ a t:.i ,'.::_n. W.i n dow .,:i,h.ie.;_d..i n g .:::,hd _l.... b,.:-:,I
_::oordi na t:_.-:_d w._ th o t:h_Pr rad.i{ ,:!iL.i ors pro t_!_'_; .t..i ,'::_n l

/_::_t"J" LO ac.h_i eve .l e.s.s t:h,:H? a]..] owat,.._ _., do.se:-, ',

.le,/PI.s. ..Tnternal EM Pr:,v.i.ronm_-_nt: t:o be w..ith.in ',

ACG..TH, ANSI gu.i dE..,]...f Des, c:ooFd.._ I'_a LE _ w.i th __./_:LS'£.V" I

and RF .,s,/.,sLPms (:/.e._R.i .__l'i. ,):'_' ,i
I
I

--0,5 ._-( The haze va].uP for the w.ir_dow ,::a.:_semb..1.,v .,.:-:hal ../ I 14'7_, 1 ,J':,.:',.)
be ..1.e.....-.."..st:han 7-BD peru.er_ t a t: the in.,..,ta]..1, ed ', ].(,3
an<;_ l,P .. ,)._ ',

T
I

....0 _. _.( Tn P .1i _._ht: t r :_n.,.-,m./,s,._i..ion ,? f t h e, w..i n d,,.:,.,',_ ',1 _-,:::;
• - . "l ::> :" :2' . .... i:- ia...!:.:.:_e'mL:,.._y.shall not: be ..l_...........than TBD p_i:,ruer:,t: (,'/:I 1..: 1
l:he vi.s.i b..t _!_,.'._:ped t:rum a t /.:f:,_P ..in.,!!:l:a..i .l _!:,(:Yan.g..;! _P. ',

(./i t _.-a v i (::'}: (i:. t: _ i ,"_fr a t,_Pd, m.i (: t cw,+i v,?,. ,:;._n<:t ',

t: on i _:i r:, S:7 .v a d._ a t: i c.r:, .sh,:.:_/_ b_P ,'.:(::;.n _ ;. ¢-__ _ _:,<:f t: ;:::,' i cP.s.s ',

t:h.::.::n ..r,,_r, a../. l o';_;,::-_bI _!:, i'..;:m.:i L.'i!,. ) ./, ',
,,

....0 ....7 .%'{ ,.:,Lt t :f:,::_u._iP D.i .'i.:,L ,'.:;_r L J o17 '_:_".J':"...:_'

,_:_. W,_ ,we ftwD['l t: d,g fot"llh:!_ t:.._ ,?l':_ '2.T(h,:9.._.._ l'_f_:_/:: eA'c:_,ed 20(] '_

FI,:-Z]I'}OIBE' _.:_i?t".'.ii<, /:_iP,:-:#f :_:L? pC',:.:#f , OVL:!_K ,L_t':,),' 4 " di L]IB(P _:e.r I

_fr?'_!i',:_ aE:.rC<S.S LhE' .s'ut f,'.-._c:_P o J: Lhe k/./[ [:,cto/4, /:r:::;..r ,3..t .] I

,:gf_(J.._ $L:t._:_tap i('0 ,<l,!:_; C]_P(:TKL:-'e.'.S :[:K O#l I?t:)K'/B;51,.1. l

b. Para;_lP.i.;i.,._;m .,._.ha_ll r:,ot: be .exc:eede, d b,v more t:har_l



PAGE 2 55107 -- RECR.IIREMEN-I

,'.:..

.....Off!: The .i.r_t:-,La_l.{._aLi.c_r:::_r_!)]l.ecYf: the:? NLr-_do_4 ::::::::::::::::::::::::::::::

sha].] not. be ].e::::.;s t.hcil"l 65 degree::_.: Ill{-:,_:::Z-:Ltred

from the horJ, zor:l:al reference (25 deqree angle
o f J.n c i de n ::::e ) .

•-1.2 Wi.ndow::..::_.-:.ha:.:be i.mpac:t, re:si:st.ant, and h::_v(.:7

rn..:].t.J.p].e panel>; t.o p_ot.G?ct, dif._a.il"_,:f:.:t; IllJc:rc) ....

meteor i.t.e r?r d_-::?.br.i::.-:: .imp_!_c: t..

fi,':::r l:h_p ,:_!:,t ?'_:',F/rI,:CH?<::C" O:t:: ,';:;,o_i?t .-:t 1: ;: G'/':_,:_,/ , o'_,:,[/':, !':, .....

f!,::_r:_;:::Ei >_ C_t':_(J. y,<:,_: .r ;::,,::)._: ,, ,:::,'!':_,.,._.;! f:,:.:_'!#_::. _:?}/ /:,;.,'r,' :,'.':_ !:/'._

,,':"_,_i?._"C:,_i?r:_t:i _ ,!!? J::!H/! "li:L,' i; t:EI,,.J ,,._ff_E>.r ,( ,"2aF._ m,"_ i' _i..... ,"_!>¢,_ .....

_'i'_E?.q.<_:__::>?"ti::.,)-f,

.....i4 :_(PFovide TBD _4.ind_::_.,_, 1.:o a_l..lr.::_ ,,'ie_ir_g .in ,.:_.l.l
d:_ F _,'c: _.i ons. ) :_

.....>(J

[:i1.,..4

I.,._,:.(t.-4 -,,..,__)
":_ 1:7 c')

.I.::.;I,

1.......:.,( C--4

' .... ' 114 1.,_).K,.. ,( .........

i:;- i.- II.:31. , 1 o,:,

--15 F'rovide _ork:statJ.on _tr,,to_s Ln ac:c:orcJar_c:e _i. th115:

r._pet'at:J.ona], viewJ.ng reqt.tL_-_.:.:merF_.s (Refer to) I

55401 ). I
I

I

....1._, PYovi.de a windot_ J.n each aiYtock and hat.c:h 1147

(]C)OK al..l.t::)!dJ.r_q] _-_ 4,r.!; (_ec]Yee fJ.e].d c)f VJe_0 _lq a].l.l

,,
.....1 2" :_ (Pr,,::n,,, i <J_P L':1 _P,5_r:,.i r:,,£7 _iPqu i g'mE.:,r:,t: ar_ d ma t:_i?.r .i ,::_.l .:i:. ', 1.731

L,d':,.ich ,.::_rP ;::<:::.mr:?dt:ib;:,!? _¢..i(t:/"., t:h_? ¢_L.ir._</c:._ _,

•.-.1e:; ._ _ t rov.z de ea.:_. ,'.l y .i r:,.,-:ta 1 .led ar:,c/ rE:,movab.l _:_, i nn_PF I l. :::.;1., 154, .1!-3t
,:5'r:_d Ol.l/:eF _42_ft<:'loI4 g:_tOt:_'C:_:JV_: C:r_:_V_i?Y.5;_ p_.PF 7[4[} ',:352

cr_i t:er.ia .zrt add_i _.ion _.) rad:ia_ior_ at_:enuat:ot::,. I

Tho c.._U t:c,r" t421?dc._t4 c.c.H,/&,t- .:-g'ha.l .]. be L':OI? t:F_? .1 .l ,_PCT' I

remot.._.ly from _i t:h in t.ho _irtt:ot'.ior. ):_ I

-19 Ptovide oF._t.[cia[ vJ.e_4J_rlg :JevJ.c:es iand/or c:|.::)s_] [[',:)d,,1S7

::::i rcu:J t- televi:.:.::ior_ Lqhere ext_:_tr:a] v:i,::Ltal rnrm_i- ',

l:l:::,t i.llC-] 1.:<:_:::14::: i::{:trlrl:)l: l:wi, F)i.?tl:t::,rme:J I:,y ::iJ_,'_ f ',

v:i,::::i, or_. (D.irec:[ vi.¢.:ior_ i,:.:, l::_r(:::.t:erre,J.) J

CAND:I:DATE SOL.UT I OI',IS

Nol"l f.?

CRITICAL ASSUMPTIONS

o Ni.r_do_::_ _4i..11. L:,_::-,rl-.)qLli,rr::'c1for" n;_-i--._.::.?I-d .:.:,d

pr,;, ]. oa,::l op(-:,t a t:.J (::)r,..::-,.

REFER. NO.
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There wil.l I:,r: !].].at_,s panes in the wJ.l-ldowE_

even tl"lough t:.lse rnar_-.l:.erlded illo_u].e,:-}; wJ..].] be

i] ri I:)_ F.:,E-:,.._LI.r ]. z l.::__:J.

/._,":_ ",rL;,':!_L./f:: " /._,..:_.fi.b_ii,,,:iv':_ <.7'_!:'#_ !'_E'<:i f,'.::'r ,ii,_:_.t<:'/),' £,.:::;.,,:-.-_::;./-:,:t:i .t./_,_ ,.::_r ,'.::,'::;'!Lt,:.*;':,iii:'t:_il_

<J,_f._'[/:,.i i: i r::'r:, o f t:h .i '.._, pt ,_P._..im.i n a r ),' t,_:_q_.l] t e:m_!iv-:,t:.





. DE .:7]: (3hl/0 PE RAT :[ Ot\lt-; REQU I RI::MEN T..:>Rti:-_P 0 R T F 0 R M A 1- 3 1. "'-" " - " ':"

l!!;l!!i].

:i:'VA//E V A :1:I\1Tli-:R F A I-;E

MA N-.F E I',1D!!!::D

PRELIMINAR']

....._ .1.O 9 ST(_NAGE-/STO RAGE

CROSS I::,'EF:I!-:REIql-.'.[E T() RFF' PARAGIRAF_'H No:

_a ," 1 I ,"_ I - r:R _-,.V .i. "..::':(::'_C'l : .........! LL.._,_:..,_Z._!_!.':.,.)............

(See below)

RE QI..II REMENTS ..R.E.F.Lg.B_-__N_(_L-_

...... ¢ ,, .... :l ".....i]1. I:: ,::t U L l::)ll, {:grl [. Ghi!!t]. I _.:,{::__:::.:towect a':.: c:l :_.::.-, lo i.t._.+:: u,:.!i:_:i_ ', l::;',i.'.k ...- ._.L- _.. :.
t ,, {: a I:.J..o r! i!!tE: I::' P _!!tC: 1:...i C ;!!t.1 .. ',

....02 I...+a I:)c.:-:.L .kr, g _:.:het .1 .l. b c.:. a p p 1 i. e d t o a 1.[ ,s t.¢.:)wa g e> I 1.::52 ( C--- 4-- 49

c:o mpa r t men t._:.: 1:o r e a ::÷:,y r e a,:.tal:) J. ]. i t.y b y E MU .... I

GI..I £ t.c_(:.1 C V ewmember,_;. I

I
-0:5 Temporary equJ.pment re_:_t.ra:knts shall. I:.,e pro- I.:[3_-.'(C.--4--4'_)

vLded nc-_!_r storac_]¢i-., area,.:.,, a

I
- C],:3 I!.--:x t. e r n a .1. ':_qLtr f a c _:=.....'_ o f's t. o r a g e e q u i r:,me n t. ,/ ', .1.:",__"..:..[7"- 4-.- 4 9

C: (:) m p (--1v t. Ifl t:?rl t.:}3 G h i_t .]. ] rt o l:. i1 a v (_? p v o IT. I, LI s :i. c) I"12:; o I, I

,:.:.::h a_ r p (:: () t- i"l (.:i?t" ,:g, .... _ ..... _, , , , _ c) h (..) ]. :: ..:. tf(:: (.. (...:...:......1::: ..:. _.... I. _ .....

Eli!: ;'.t_ClC-i.:,qUi:.!t[..c:::,l:hc.::_rrna], and mi.crom(el:.{.._,orokd ,r.>r__ic.:_(:: t:kor,', i.:.:._'2. C-q.--G'9)

,:i:.:ha .1.l. I::,e I::'rov i c1¢!.:-x.1.. [
I

....07 <,-;towa!:-]e I=of .;-z.:pare,:.:+.:, I-VA t.oo.l._:g, reGt.ri!lJ.ri IT.L::.:i!._l"Id I ::_47 (p .[:::._4 )

t:.et:.herg _;-::ha.].]. I:)e provJ.cted. I

....08 Stowage for a].]. checkout, ca].J.bratJ.on and

J.nspec:t..kor_ equJ.pmer_t & t.oo.:[s sh;..i].], be

provJ.de(] for bot:.h pay.Load eqLiJ.pment, ar, d
s t.a 1:.J.or_ systems.

" _-:._-.,].gr,,s .l..l. provide [:or
r rE:'t.f:{._vi t J orl o Is ;!:1.] 1. c: c:)n I:.i!{I J. i"1 ed .i t. ,::9ill5:{.: t.lrl t i. 1

i. lqCl i'.,' i.ClLI_!t] ]'/ ,!:.to:.._:.........-.l.:'" " " '<'.1 I:)y [:h_.:i-_ (:r :-:,_._m_..!ml:,_; ..

I

1347(p 154.)

1349(p V-VI )

I
I
I
I ]. 32 ( 0--4-4'i-_ )

,,

l

,,

-I 0 ._ ( TBD vo] um4.:.., ._,h,:.:Ll 1 t,_P prov.i <d_-Pd For .,.-:::1::o1_,:!_<[7,9 o/:- [ C r .i. t. AE,G .llnl:)l:

.'.ii,l:',:!_r EG, t: 00..1 '.ii;, r _P.'._:.t: r ,._:_.?:I':_[:._!i,, t.,o.::.....t.h _,.:t "..-::, ,:.:_i_ <..4.t: ,9._ii_[: I t::,_7, '::).

_i:'<.7_.tt: i:._ffl4Pt'_t:. ) 4, '_

i , • I

,:!-_t: .i C:,'./'?, ]':H..lll.t._! (J.]! :_:},' _ ,:::._/'?d C:; :_::hE!PK ,!P!'_ b"..t[ KOl'_llh!P.r:_ :_:,::i/

,':on t:ro]. ::_:;, ,:_i.'.ii:r4Pqud t-,9<l. ,) .#

I
',Ct" .L I:. A_.ze:::,..tinl::)l::

I _:i,, 7, '9
I
I

I
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CANDIDATE SC)LUTICINS REFER. NO.

1 1 F:>rc)vi(:J(_ the (:::_!_F,_:_F:,J..IJ ty I:o r(-?mot:c)].'! ID(:)I'I i l(:)r al'ld_,

(7:(DI"t t:,r (::)]. _:_1] .]. C::] i f fi_:_["F-" (: (::)FI"t'.F"C)I f:l.I I"1C::"[ 'i C:)I"1':.,:-:7)f" I

_gp('i'C 1._:._1 i. Z_-:_(:J,: (!l't [;_ i l"IOF_:g. _

CRITICAL ASSUMPTIONS

o The. marl-t(_nxJed i_lFIpt ''_,-',-' -(-: .:,.:- .I t .:LZ e(J _g ta t..i ori Ino(JI.L .] 1_?

w.il.]. I:)e rerz)tac:ed for mar_r_c::d ICtC.

REFER. NO.

An ".P_:-TUE:.." h<::_.,._.:;b_P_Ps's (Y_Pf..ina><Y For .s/=udy t:_:; ,'.:-,:::,r)i-.i._v:s or c:omp.Te/:_p
d_..:.>:f:..,':/"s:_ t: i or7 _::_;f: t:b7 ._!._i71,,e."t'_i_>.7.i/S_..t."/'7,_1:").' #"_>+:TU.i_-_!i>ss_ii>r:,t:.
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PRELIMINARY

rz C" ,_ ",.._,.)z..(.I ]. ::[NTE:RNAL. ENV I R_-)NMEhlT

L,I_.LJ,::_,_ RI..-_FE.RI-NCI- TO RFP PARAGRAPH Iqo:

-, t .... _.

Re v J.,:_:,e d : ..........._..:-_z..J,...(-!L.'::.-,_............

,g_e{-P.b e ]. 0 W

.R_.EgJ.J.Z.F..,_F,_E.N_..T_,_. REFER. NO.

_4,-::_t:_p.r- c:or:_ t:,-Tim..[1:_,_._/::.i,:::;.rs dEP£m_:: £,': _::,'!:_, m,:::;'nJ _:or.._ !':_':7, ,!_1_<:,"_:i_.. ] .... ]. ]. )

C O1")'t: r O _. ) :_" l
',
I

I

CANDIDATE SOLUTIONS

N c)F_(-.2

REFER. NO.

CRITICAL ASSUMPTIONS

IFI [:he man-t.erlded mode, the only i.nterna].

at.mo.,-;pheFe and _at:er lllar]<::£_efllent,sy':-;tems
_i. 1.]. be t.lnose assocIial:ed _itih 1.ire sc.iences

p a y ]. Oa d :}-_.

REFER. NO.

/'_/'_ ".,[,_!:;,::!;UI"::.... /':,,::_.'.!!._:,_ii_ii,/'1 C]4F'fI;.'/'/E:><.7' /:O,'" .'.i!,t:CIC/F _C,1::_dI,C;/?/::.i .*m o! (::,:::,.m#:..,'.',i_Z:m
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- <2" " _ "- "REPi-RT I::ORMAT 3.1 Dli-,_.,IGIq/OPE:-RATIOIq',_S M.-_[=ILJIREMEIqTS
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.I V A / E kzA I. I,I TE:RI A ..,1_::.

I'tA N r li-:1".1Dl!!i:D

PRELIMINARY!

•S S 2 0 2 E X T E RN A L.. E IqV ]: R 0 I'.1ME:N T

-,r'>|-)v', <-,_,,_.o.:) REFFRE:_NCE ]-0 RFF' PAIRAGRAPH No:

C' '--J_•R e:v .:i_:.:.:.:ci._d : ...........!:::_.Z.,]z_L=.,2..............

c--4 (2. I.. 3)

BIE!_LLLT.,R.EI'J.E_N.T_ REFER. NO.

.....tl/: # ;" '-f;-;r_ i :_:-:c;.t r ,:_d i': -._77:_ :-tr_ d,.::;,.,,!P r,a f, ...... ,3r:t d :__::_ tql' t i;, , ' _::>__I 1 ':_'::J L ',i!',.:l. ::':,. ....

..... _',' ].104(1::) :_1,Y,,;,::_6:> __ t.:/y ,'.i? .:::;1::;',_-_,':._?,'.:!,'/_:,gti_:.i,91;¢, ,:-:-_'l':u.].r_Pco!"d (j",:.:.i'L,-:..__r..,

....0.? ."#{'Mon..i tor do.,._4P ra t:4P.,.::,,::--rod .:...:hot _:--t:_.:.:,rm i_-lccuml.i-

.._a t:_,d do.,_-:.,e.,._,t:o _.Pac-h _ r ¢::,wm_,n_tff_.:,r,; _ 2.:;..t. t.or , and

_,,:,,:_o _Px'r.)o.,:_ure re.c:ords by FBD mE..,thods )._

.-O,:S * i'Windo_.:; .,.-,hal 2 provi d_P a t tenua t.i on of e x'-

t:_Prl"_a_l .._:ol'_i z il-_g radi a t:..l:o1"_ t:o ,:-_.]] ot4ab] c, ] .im.i t:.s _

by TBD m_Pt:hods. ):# ',

•-04 ._ { f rov._ <:f_, 7BD s.hi c,.Z ded vo..l um_.P for rad.i ,-:!_/.:ior., ....

,:::.,.:::,r:,.,::_,': t: t: ,,,._ii_.,'r,,:!._L,e.r .i ,:.:,}'.:!::. ) #

....,,.(l,::!i # {' I':_tol " ,!!ix: _: hLIifh:::._/':_.:f_.i ,1_')* ,:::l_r_._l::.),117..l_ip _.!,'_:•:,::_f ii_: ,i { i_:,_,f:l, )l-:k-,l::_/._- _

<.,> c •, -_ ........,.: X',..E:.::...::,2 V _!? _i_:¢,,'._.>O%3.1t" Ei' :t:{:_ .;i C;'1"1..t 2'2.!,t 62 .fi;t'::;',::-)(: ,_P .r ,Tt(:)_I.,:_.....

t:i OO by 7BD m_.ii,t:hods. ,):#

-06 .l"{'/:.:FH._;ure:' c:r_Pl_ h,:k.,.ii; r_.Pa.._.:{.,.gt.ic perc.4iiVDt:ior_ o.f:

rad.i a t:i c,r:, ha.zard.:ii, v.i z:_ TBD met:ho<2,_i,. ,).*

- 1-]7 t"1i Fi i. I11J.z e i:::r E._w r a cJJ.a t J.o rl (Jo :g e .[ e v e .[ ,g a rl d t4e _ p
acr:: umu ]_a fed cto,:-:,es be.]. ow a .].1 owab 1 e .1e:vr :_.J..._

during a.].! act.ivities.

.....0;3' .# (Mor:,i t:o.r t:rapped pt"ot:om f]t.l_, Pn_Pt"gy t._u._

,:::H')'C/¢:!?.r:t,{7.1-:2_/.'.i?;,,':.h{:'C:" '" ''.... _.t L,h,_ ,<:P),':i',!!]>t"/')',:!i'..ii_':;:'_ i':h;-7' ;":,'E','i:_,".¢::>
,ti','L,:':_t:i o/'_ t'U" )'"L'_D /_.:-,t:hod.,.iT., ,:_H_<.4r_P;::ord d,.::__::,:.:-_..) Y,

I
I 179
I
I

I
I
I 17'-._, 3.54

_::;.f: m.?.gh-,f h_. g/_-,_::vs_:,t g), (H2'Ei) c.o.,.ii:,m..ic- r,.:-_y F'ar t:i .....

c: .I_..:.,s wi t:hin t:h_P Space .5't:a t:.i on worl,'ir_g
r _, T'BD met:ho<:_,_,. )-_i9 F EPig.fi;"_._/

-.I i "# (F"roI:tPC _7 c:r_Pl4 c_P/')"1::F ,:!t.Z l'_tPrvol.l.,.-, ....:-._/,::,.tpm,:-,,..... . ........... ' ;D_.....
7..:"c:.ludir<; Py_,.t-:_) from H,..E i:.,art.:.ic:]c."s by 7BD

I ]04(P 31.)
]
I
I
', 1.80, 1 ::-:1., .1.82

', ].04(p -Sl)

•.-/.:l!i.;' # (MO/'ti t:Ot £t",::.tpp_Pd _.P._I_.'C:l:ror_ .f:.].ux ,:!_r:,d ¢_.i,n_Prgy
...... " _" " ....t.,..._l...........__ t) y T.SD ',:::r:;.Pc:£rul!_ _ii>X":!:_i>.rr:t,:::L.l£ ..... :t.:hE..> ,_!:?r-h:!:b,::_P:" ' _ :'4 ,......
,'.rh9/.:h ;::,'<:_'!i_,i.:H:_d .r _Pdo.r _:/ <::/,!:._'t:,3...) f" _

I
.....1 _:t ._,(H,m-:, i t: or ,::'_c:c: t.tm:._.l ,:!_t:,gU f.l t.t_:i,_-_c:_i:, ,::._r:,d L.tii t- .,_:.-/:.:,_!i>_::t::._.;.m._', 1.:i [_, 1 ',!_1., 1.:!!!:';'.

I
1354

I
] 1 79, 1 :i!i:(:i
I
t

I
I

...... :) ,J

I
I 1.7 9
[ .].04(p :!._,].
I
I

I
I 1.7 9

I

I

] 1.7'!)
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met.hods (e. g. , L,_,' f:ixed head .,shie]d_ing in

PVvIL.I he1 me t,s). j q;

--] .,:"'........_ {'.t:t" 'O_E>L.- t OCE:LI/?,:':_f:, f '::: 0 _" ,[_p4_tz._.!? ,'.:!;I: ,M _ O/? Ft'O/l_ &PX --

,'T t?.'5"S'._ VE' _:_'X'/:-._O.fi:d.tt",!!_' /:,I:? _!!:.,!::,'_ ,.!lK /:'._ ,:!_l"_' _!I>VdV? t: r 7<..7 _ !71....

t .7cv?_::: t:,).' TT:_.D m_i_>t[.1-._'<:;D:i. ,)7,

.... ./,f .-_c('D6,V67> _Op C:£:H? t_:_ !'7{_!?!?C ); p._ <:M'7.S for _;.r,17_ /:u ._ ....

I"1.4 Protec:t crew ffrom {exce:L?give leve]Ls off _:-;olar

(.IV, vJ.si.l:)].e arid .infrarE.:d radiat.iori per

Ame r i c a n (] o u n c i. 1. c, f Go v e r n me I"1 'iT..:[ rl d I.,IL'-.,'t7.I""t _!_l].

Hy c.].] en .:i.,-_t.s, F:'..I].z._E:;Lg..<"_LL_A.._lc!.[Li:::._:-......i,..[L_:.tZP!._:_-'._._!( ::'t: _:

!::-.F.LV..._2:..!.:_.[LC_].!:_.r.k.!:_( L'-_::::4 ).

.....t .":; :_' (P.rotec: l: rro_ by I-(_I.t mt_>£l'soc.l.,.!_; from _,:Fi::_,c I:.::_, of:

.....j,,4 ¢l'j:._K.ov..l(4_!? T_[Ti.) m_i_,,:tr_:: of ,._ddil?g s,o,::_._:_:-.>t._di,::-_t:JDn

t"e.su .__.s i n .i r_cre,::_.,sed pat- t...i c t e f-.] uence,). ,)._

I
I
!

] 1.7':_, 1.8 F)

I 1 :!:'2 ( C-/I. " _:,1

,,
I i. 2'7a

[ ]. :;2 ( {::.--4-51
I 1.04(p ,51)
I
I

1183

f
[

,,

',,.3S :_f_

,,

', ] 79, ]. li.7',()

I 1:3 2 ( c- 4 --.5 1.)
I .tO4 (p 3.t)

CANDIDATE SOLUTIONS REFER. NO.

GEN I._evy de::._ign reqll,liremel-lt c)n Spac:e Station to

IlielXJ. fTlJZe irll-rererlt: ,..:::t-rl.lC:t:.Llra] shie](_J.ll(-_, with

.£(:)w---Z mat(.:._ri.al, on exteri.or, hJ.ghc::_r Z mal:.erLat,._,
:i.n _:..::i de ..

O;i'. I::'r-ov(dc_, w(eatabi_i_:,, r L_a,:Jab].e pe.,r,::!_or_n_? !. ,:h:),..:i --

Ille_._.;::'Ft::c l::O.r (:J_71.i ]y C:l..Iflil.I]._:!l[ 'i Ve I'",!!Ld.l _!7lf:'j C;d"l CJ(;;)!_:e [(;_F

a 1.]. (:::r_..-..'war_(.ivi._:;: i _c:)r _:-_.,.

(:]:5 [:;oor(Jinak-.e w.indo_ shie.l.ding (Je::_i.gri w.it.h otheF

ra(Jiatkon proL:.ec::tior_ worl4 t:.c) <-:_c:h.l.eve .] 8<i.:..s: than

_!i[ .1.OWi_d:)[.c::._ (J(:)._:e .[eve 1"_].

04 Coordinate with other Space F.itatiorl shir_ldirlg

r equ i r emerl t.s/des i gri.

05 Determirlc_ ra_.-Ijatic:._r_ r::,hie[cJirlg i::hJ.c:kne_:-:.:r:,

rgc:!l.tJ _ F}m6.,l"lt5": t:C)_ (.'_71(:J"I r'C:t(.tj _!ti JOl"l _y[:_e-, I::)_::t,:::t-,(.tr)rI
,:::r_.._l (:i,:::,,:::mt ,:_] ] c:)wal::_ ] ,:_._::..(!tl"l(J C:I.I_ _"CH"![ _ _t(:[ !,.-!1 [', i.()l"l

l::].ux da t:.a.

06 Prov:i.de rndic::)].c)!i_i.c:a], phy_-,:i.c,:_:, ,_r,(::l ra,::ti._::_L].c)n

,:.!+l: f: e c: l: _:_:,l.ra:irl:i Il<7:J [i)t, <::r,;:._w/vir.:._i i:<:)r<?:.

07 ',!Th:::l'leclul. i!i_ E'CA"}::.: (and other acti.vJtie,::, a,:-:i, _elt.)

C:cirISidC-)_ 1 I"1(i_ _::7;l::)i!!tC ¢-: F;TtclJ 7!!l_:.iC)l"l ellVi./"Ol"lmel'l {. (C.?. {..].

(._l..tt"[l'l!L-] orbital. [:,eriod_:_ oi: 1.(::}w do::i::e ral:.(.!v-::_) .

O,'-i Prl:)vide f:txed ac:::ttve dosJ.m_;_t.er _yst_:!#il) ext.err_a].

t.o the sr-:>ac:e Si..atJorl, re_!ldJ.Fl(.-] I:)Fot:Ol"i [::].i..ix <_lli(J
spectrum (use d_Ffererit{a], sl-i{eld].r_c]) ; read
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out multiplexed in Space Station- Provide

recordkeeping _-.:ystem, possibly integrated with

inl:erior and personrJe], do<_:e data base.

0 '? P_ovtdv.> rLxe,:f actLve do,.:,].met.er sy_s:tem ext.erna]

t(:, the Space Stal:.J.on_ readJ.ng e.]_--_ctr,:_n f"iux

and <=:pec:l:.ruin; read out.: muLt..:i, plexed data an,:l

record Jn the Space ',:.:.;tat:.ion, possil)]y int-e--

grated with other radiation data bases.

11 Provide fixed passive devices to record

influence and LET spectrum of high-Z particles
in crew's workstations. Provide on-board read-

out capability. Readout periodi.ca]].y in orbJ. t

and record ,:lata.

12 Determine probabi.]J, tie,:-:, for sol. at f].are events

havJng ::.:.::pec:i[:"]c proton flux v,i:., time and event

i .l.l.terice/,.:::pecl.r,-t i!l!..:, l:)a,:;-:;]._;.:: for rJ.>::l.<s vs.

,:.l_i.e]d]n,:i trade. :!:i;tudy "sat"e haven" concept
I"or crew p_ol:-ectiort. Provi.de a communical;ion

lJ.r_k to ,:-:.:o].ar f].are warning/a].ert network.

13 Study rescue mission options and scenarios;

preplan how to rearrange massive equipment in

Space Station to provide addit.iona], shielding

(perhaps by computer mode].ing); prep].an, by

computer modeling, the orbital, changes that
wou].d reduce soJ.ar f].are radiat.ion to

a].lowabl.e levels. Invest].gate feasibil, it.y of

medica] prophy]axJ.'T; and/or t.reatment:, for

al. Levi !L{ i. ,.bn o1": _adJ..aLJon t:.:ynd_om_i_, el*t':ectt.:...

CoordJr_.!:_l,.:, all t:.llese ,,l.udJe-< to ,::lc,vel, Ol:::,

_)ptimum p ].an<.:.

14 Attenuate solar UV, IR, and visible radiation

it-, r:,pacecraft windows to occupat.ional safe
].eve].s.

15 Provide micrometeorite shields; coordinate

with radiation shielding. Study "safe haven"

concept for micrometeorite protection;

coordinate study wit.h solar F].are protect.ion

requirements; examine s.ize-frequency distr_.-
I::)uti.on to e;:i_.:tab].ish an aiJowabie risk ]eve].

]._, St:.udy potenti, al growth c)pLion,:.-:.: for devel.opmenL

of appropr].at:.e means el adding radiatior_
protect i.on.

C R IT.I____.._.______,._..___.._____._C.AL ASSUMPTIONS

o The marJ-.-L..ended unpressurized lab module sha.l. 1.

be tended by EMU-suit.ed crew.

:+: An "ISSUE" has been de/<ined for .=;t:udy to confirm or complet:e

(#,f'.efinitic;l_ Of t:his preliminary requirement.





RE P O R T F--O R I"1AT ::,. :l. D E S I GIq / () P !_-]RAI- I O I',1S R f:-Q U I RIZN I- N 1 S

.... _, .i z:.

i]i V A ,/I!i!iV A i_i1",1T 17iiI::_:F:--A C E

H A I"I- T l!i:l't [)lii!i [)

PRELIMINARY

, }, :f _:..I,.) I I',1D U C E D I.:.i:N V I R() N ME N T
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5?(::;'C/Lt..;'[_iP t,_/_::_t_:.',..;_Y:_g "i!:._':._,-:_(: _P.'.::;..)¢ _

I
-02 Horlitor (e, ct.J.ve].y) broad band RF/micro_ave I.[_q5,355

elec:t.rJ.c and magnet.ic f_e].d st:.rer_gtl-_s .in ',!!;p,_:::el (Tal:_le 1)

'3t.al:£on Morking spac:es; alerl: crew if

C._XC:EP..:.,':-:;J.V_.T:; t'E-?C:Ot"(_ tJat.;_l.

.....O,:::_ ._ (L:OF_ £rO.] RF 2 E..>aba_e f:rOm a_ 2 c,.i ec. t:ron..i c:
,':::_ri--bo,-:_rd (_zr_._!i,..t:d_P ,_:};'p,:-_cE.._ .'.5't:a l:..i on .) _i,qLl..Zpme, r-__ to

7ti_D .] 4Pv_ii,..;!.!:--:..):#

--OS HOl"t _ 1TOY, cJt,lr ir_!i._ .].as@_---orl time_:z-, the i rra,:JJ arlc:e

levels al:. laser _ave .1.er_gtlns at a].l _ork-

st.at-.ion¢-, near _.indo_s; alert, c:re_ if

exc:ossive _ arid re(::ord dat.a.

... ,].,, .P..,

1.::;2 ( 2.2.
1.O. ],. :i. 5 (I:) )
(1)), ].:ii:7
( T a I::,]. (:-.__:_::.:.';-7 )
i ',i-::3

.i:37

....0"_.... ._ (Prov.i d_P (.,r_Pr_ pFO t:ec t..i or_ fFom I-t_D .,::,_'m:._r,.._......... .i .,a.t.i L. ', ,..)',_)'::,.._':_

CANDIDATE SOLIJT.TONS REFER, NO.

-};:_ !::>.[._:_,:::{::) ti: ..... 4_!_i-_(::1H...I = ] f.:!_,]d m{.:!._l:e,r_:z_ J.r_ a t. ]. c:ornp_!_rm,:::_'rt I":::I

t_ll"i_i!}t_{_) t:_'.F: c:,fl _:_Y !i_!'/ (:: i-[r! t::)E.?i"lc:.:,[. t i!!t {_:,; (: I::)v' (:-:,r .i!!tl _ {i:)_!!_,:.:.:.:t. _

1: i" _.:-:i,ql.I E!.!I"I (:: i {.:.:.)'-: C) 1:: Cq"l ""I::){:)_]IL I" CI 13 _!]H::J_!_ i" t:E-:,/(::: c)lnlflLirl :[. i::: ,_. 1. i hl"_

..:,/ .:.,L._..m..:..

levy 1{-[._!_14_!]!i_{.:i-_,- _ _ - ' - " "...... ' .] ]. o1"_-..-13o!Itd

•... I _..C. t _ ,:: rl i, I::: {:i._cl LI .i r.:)ffl i.PFI [..

r14 P 1 ac: e ac t-..i vr._ (._..::,1.._:.;--, _--......-_.....<.>_ ,".:., ,- :__ • "... , ..::.(::.I ..::,1 t. J.V {i-) t. O 4!_IDp _"O ....

I
I
I

I
I
,,
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Ni,IT.h t"EH;i(;k}l.lt. _!!tl"lc:_ Fl-:_'COt'd:il'l!_ _;i.:ql..iJ.r_)Mf:{_,rlt. I

NC,r1_.:i:'

B_E_-F:..E.R..... !!.!._L-_



. " DI:-.o [ {_lq/(..J F E RAT i_OI'IS RI!_QU £ RI:-F"IIE]'.tT'_;RI.E:F-'OI::i:T Fc)RMAT ,.5.]. "-' ............ ' ....

1:7
.)

::7F;p

]: V A / l-i:V A I I'1 I [::.RI'" A(..,f:::.

H/.\ I' t"" TI!i:!'-ID t!ii:]:)

PRELIMINARY

r: c:" *-) -•..),..),:.{.)4 AREA L.:]: GFIT ]:NG

I:'Rc:h<.;',-; RI:I-EhEN_,I::: 1-¢) RF:P PAF_AGRAF'H Iqo:

:'r-,,; .i ,:-:.e d ...........,2.z..l:.__._;_::..':............k_:. _ ._ : - t. "C"

C'.-4 (,:''.....,:."_1.I'l 1 . c ,]

B_E3.LLtZ .R.g_nE._N__T_..._,. REFER. NO.

.....t'.,_ ..... ;..S f, ( l"/'_,'!ii_ i' i':__: ,'!F'/_% .i /::}/ o/: l::h_i:" ._QE:'.r;',_Pr,"_ ,t t ,t _ '.t.q._ f:r,:., !::t ,":;7:t I :).:, ._:

.;':.,:_ht:'ii, _ii_.rs,:-_.,'..;! t;,e ,::_ ;r,..in.i mum ,.::;_':: ._!7_I:_ / .'. ". .... ) _ ', (PI::' 7. ";_ ..5)

b". The ]. i. qtllt.].rlg l.cevc.:-,]. ,:-:-:hi:_]. ]. bl-::e IrlE:,I.:": " ........it (::.J'" C)I"I [:h(:_ 'l :::._._)...:.'

i::)rJm_ry _:::_i..ttt::;!!t(:::_:.:._ LIL-:;.'i.I"I£_ E:.i f: l;.- c: etr_d .].6: m{::_K,':i:,r., I (_:)r.:) Y.2.::_)

u:.--__]ng a 'i:)',?',_ reflect.ar, ce magn(-_,:_.tufn oxJ.d_:.:_ (l'lgO) I
,:tJ.sk. The-.' i.nt..e.r_..s:i.t.y of t.he g<-:nera.l, i.]..lumi- ',

Fli'tt..iC)FI ._.i. ght.::g ;!._ft.er 4,..,UI] hOLtK':_ Of operat.._ort :

sha.].], not. be .].e s:e:.; t.l',,etr_ 60 percent, of t.he orLg-I

.i.na]. .in t.t_n,:_;i t.y. D.L,:-,t-.r ib _tt..i.on of .I .[gl-_ t: ,:..._.ha]..1 l
riot, exceed a rat.J.o of: 7:.1.. I

I
u,:.. N _.n .£int..tm [ i. q.....h 1:.i n c] J[e v _.--?]. ,:_; a n d d ]. r r._c:::t. i. o n o f: I ,.,,:),:_:.......'

•i ] ] Lira :i.rt a t:. J t:,n _:_i",_ _ t 'I l ] [: ) _'['_ _':_ l:: ) *::I} _ : : : :i ' f' i _:' ( ":1 "J I I ' 'l _ ZI "I ] 4 _ 1 t " _' _3_ t t: _:': l

,!1I"i¢ :1 I _::,t t::_:I::)_!::,{:::i. I: i C t..,:_:-_::t.">:.::, ,::_:)rl _:::i. '-;.:I ,.:_-"I1 !. t_l i / I"1 r ::!;(: ..... ',

i.'!i_l:.!!, I 2' _ ( .]",iii,:;I. )::1i::)::._):" ') _ ,J",!!_!::: '{.!;C "L...-i:)I)[)?A, (. ,.I ',!i',,-:l.(:.}(:)l:)',i!',(:) ) ; I

. ¢'" ..... :1,!_nd I"1:l:1.... ::>I[.. ].472, (,.1oor:)52) . l

I
.. " ' ": . 2.....r):-_ I....ocat.(..:) 1..i.!i_ht. _gourc::_<.:),:.:, a_ay f:rom norm_:_[]. 1.Lne oi: ',1 ....._(rop 7. )

,:-.:J.g h t:.. I
I

....04 The ]..lqht.._. ,source _sha.[]. be _ (..:c.c .:,.::,(.:.:t"-,- -_,-,--,, t.o t.he I.£ ...." _-

great.e,_.t, ext.r::nt: po,ssJ.bJ_e and ,_:2,a.[]. prc3v.J.de I (pp 7.2.].)

ev en .t .t 1 u m .t r, a 1: i (::)r, f r o ln .t t. s .l (3c:a t..£ o n. Tlq e I

f.i. xt.ure sha].], be des:lgr_ed t.o ct.trect:. ].J.ght;..i.nt.ol
l:.hE_ de:_].t'(E'.d ;'._Yl_;[_rg I,,,Jj.l:h no V.i':-_Lta]. d.t,_:,(:::omf"ort, t.o',

t:.he c:t P: MIliI.:. I11_.,:,6:t"" c-,.....- I
t

I

....I)."'; fc (._::".K C;' b" l: CL':iF' t:i_,'./)" :[ ,!_E'_!? )"" ':iP.f'i! LiPE: i:2.' ¢::,'.r:t :I'::C;')'" E.'_i? _:.l ._/'_'(.:2.'.!i:," C;':/:" _, 1 t:1 :::

fBD ._" ars<_' fc:_r _ta..l_l._; of TB.D .;_,'..):¢, I

I

!7,_:i'mr.'_:'r:_ t _t_ _:' ,"::'/: :_t_I;; c¢_i'(7.e,"P_!x'ii,k' ,!::_t /': ,': ,:_/':_,!!i,r, .:, 'i:

.....(7 7 .# (l"-"t,(IV._ d,!!P f.l: .),' l:ut"E?.'.!!::/'" l U_l_.]': l':_,:!:_.r t: E?'.ig t_]':rO.')!_',i!':-" ,':i' vF.';;':_"::_'_:?d

.:ii,uYf',':'_c.Ei'.:_, do r_ot: _!P._cG.,_Pc/ fB[_ d_iP_.:TtEi'_P C ;,_'h,!iiv':_

c:_/:_:er_ t:FPd k:_£ II_;_ x'..imu/l_ ou t:/:.._u/:.. ).Y'

..... i".),:, I::'or t.a b Ze .1.i. gh t,_:_ _:::_ha .1.]. t::,_::_I::)i" 0 V J.(::l(.:i-,c:].

-- (:}'[:) T h E._ .L .i. g h _-. }:-;c.)ij t i:: (.:i_ _:_:h _!!L.]..]. I::)E-? J. rl c: d!!tl-i cJ [.:!.)::::_C: el-t [: c) t

I
I
I

I

l
I
I 13 l.
I
I .t8 9
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fluorescent, tamp.,:-, and .,T.;ha].l be J..[l.umir_ated

kJJ. t.hil"l one _z:_e_::_::}r,c:d4_[ter being erler-.g_zed.

I
I

I ]'i)O

,,
..... ]. 1. I._oc:4_l:'ce 1 .i. gh L COl"l LKo.t.f-:.: _i_1.: C:ONVt.liHq i.C'l"l L iF)I: ,:_ [:: iC',t"1':_,: ] ]..i:_i:. _.

LN F ough ol.I L th _:-_ ti!_Fi)_!it c e t_; t; El L i 01"1 J. rl <fftc: c: o F c]4!tl"l c (_¢

with usage requi.rements.

-.-.].2 Lightirlq c::ontro].,:{ r_hall be provided wi.t.l"J an

on-off and <:orJt.irluous].y varJ.able dJ.mmJ.r_g--to-

.].ow level control c:_p_ibi].ity. I._o_e_:L [eve[
sha]..], remaJ.r_ vJ.,}:ib]e.

I
I
|

I
I l ',!::9

I
,,
,,

--.1.i_ E:xterii::)r ].i._i_ht C:Ol-_t.ro]..i:.: t-::ha].l be l._::_:::_!_t_:_::l bc)th _,1.32

,!!t[. l:.he _-:.:-:,x[_.--_rJor 4:tr_cl ]nt:erior of: ll_c, i;l::._;!_t,::_::. I

CANDIDATE SO[_UTIONS

Norle ',

REFER. NQ.

CRITICAL ASSUMPTIONS

N (.'.) n i_?

REFER. NO.

:¢ ,4r., "..,T,'..-:;E;/.._F:"ha.s l:,_,_n ,J_F..,Fl:r_,d for s/:.ud;,' t:_::' _::or_f::i.r.;_ or c:omp.let:e



REPQRT FORMAT 3.1 I)ESIGIq/OPERATIONS REQU]:REMEN]-S

5

5 q,,..... E

I V A / lieV A ]: N T I..--_R I= A C E

M A I\1- T [<I,.Il:) E D

PRELIMINAR'!

c- %,->,-i =•.1 ,_ _:_ L.. ,.) Iq 0. I,:'Eb & V :[ B R A T :i:0 N

_..,,:_o REFERENCE TO RFP PARAGRAPH NO:

_' ' " _'" ........,_..-..,Z..t.._J_,..:._._.....

C-'-4(2 _' . ..... •_.i0.1. j 4)

REQLJI REMENTS REFER. NO.

.....tl Z _" ( TB D _iPqu.i ,omEv:, t: no.i .._:.-._P,.:-:,nd v.i br,:!_ _:J ,?n ,:.'p_:,_" ;: f- i --

- h'"",.. _ (De.,sJ gr:, E.,qu.i g.,m_i_,n t: H_oun l:.i r_g....... ,:end _toc:i_ 1: i on to
F,_Pduc:_, no.i._.--.:o & v.i bF,_ £..i on c:orJduc: 1;.i.c_rs be t._4eorJ

.s£at:ion hard.are and EMU hardwi-tre at.. _ork-

s£a tions. ):*

-1:}3 Prepare a noise and vibrat.ion control plan.

I - i- "mJ. :,1 )

I 32' 8,

1
I 1:::;2 (c-4.-5::.;)
1377 (p 116)
,,
I
I
I

1192(p 14)

J_37'_ (p 3)
I

--04 :_ (P_PF form ,:._n,:-_.ly t.i cn.1 e.,:5l:.i ma te.s o f EPILI noi s_p. ,)._l 1'92 (p 34 )

-.J,:_ Pl.an pr.:rl"orm ewa.l.uat_-:-:_ data from nc_.i,..--..e t:e,:_;t.:-:, ll'..#2(p .1.!5)

I

.....0_:!, t::'!:_tf-orm l=[ighl. . data acqui._:..:.,i, tJ.on and eval.ua ..... '_.l.')2(p 54)

t.icH_ ; ._pdat:.e analy,:_.i.s met:.l'_od::+:-. I 1. -:''_,..,_..(C-.4--53)

I

-07 IRet:e.r t.o q,.._k_:..l_::.m_::.nt,z:-_,:_ ', '-',,.(]':;_.,1-'-2050_2 t:or at:oust:it I ......

nois;e c: or_ c c:,r n,-:,. I

CANDIDATE SOLUTIONS

N o n e I

REFER. NO.

_C._R_I_T_!J,.';_A_L-___&,-a,._,J..._J_.MP T___!.-'}.N_S EE_.EE.....R .NJ;L.__

C) :[rl t..ho ITlalq-ter_dE:d mode, due to the .].ack oi: a

E;OUr'ld c:onduct:ir_g atmo.-.T;phet'e IAlithirl t.he Sp,E_Ic:e

St:.cst..iori mo(:]l.t].E_.::.:; _ t.l"ll:? EtC:C)I..ISt. j.C requj, rc._merFts

I::X::.)r l:.Etirl c::)l"tJ.y !:.o t:hf.? aC:OLt::_;t..i.c r.::.H"nv'i.P"c)rIIIIE-H"tt

wi.t.hi.n the EMU. 1he acoustic environlner_t j._:+::

c: r e ;!!_lT.(£-,c] I:)y E:MI..J h a r (:lw a r _:.:.:., c:c_111ff11.1I1 i l:: i_l[:. J. 01*1:B _ 0 K

by c::onductJ_or_ I::x-;-_tw_:-m,r_ t.hc.., :_;r.:_ac:_ Stat..i.on hard ....

ware & [![1"11..Ist.ruc t.:ures (he].men t., backpac:k, shoe_::,).

:_: An ".IS.t:_Ub" h,:{-Ls been dof.in_:_d For st:ud;; t:o conF..irm or complete

d_.P f.i r.,.i t:.i on o f t:hJ .r.:.; prel i m:i n,:._r _,' r equJ rem_Pn t:.





Rli--P OR 1.• F:O I::_MA1- 75.1 I)[- S 1:GN/t-) P E IRA1 ]: OI',IS RE@U :[ I:d?:IMENTt:.;

5 ]: ....... ,, -, .. ..,....V _ / 1:::.v A :I:N T E F-_f- A I:.,i::.

MA N " T li-N D I{ D

PRELIMINARY

r." r_y", r-h,- OREW SAFETY

i-,,-, (),.-. c...,Ix I.,::;,:> REFERENCE" T:) RF:P PARAISRAPH NO:

Re v .i. :i.:e d : ...........,.-_Z....L(+..L._:_>2..............

C,--3 (._-...,...'-'':' ) & 13- 4 (.2 . 1 . 1. 1

RF.E!•U..I_R_IIg_1"]KN Z -S_ REFER. NO.

•_17 ,",()'L?/:t (P.(_:_!iP.r:_:#_!!Pr:,;:.I/,#,.!:i:._,.>.,.::"/::i cLr! ,:-:-.u'.¢cl_:-(::)#:c(_"o.i ,!P<Tu ::[._.....
.. , i '1 ,11_•

....04 A.1]. I:-a.i.l.ure,:-:!, or: _:-af:_.z:,l:.y c:r:i.L..i.c:a]. ('"'_ ...... ,:) ,:)I- I:: t:•.:..:y ,:.:1:•.e Ivlt::

t::,l"Ja].]. LE-)-:-,anrlurlc:J.at:.ed t:o the f] _glt. al"_Ct/Or

gKo.trd c:re14.

--06 Tl"te crew s:hall not be exposed 1:o elec:l:.ri.c:al

', ] :7,2 <C-,-_,

i1::,1:::' 2'._1..11

I
I 1:52 (C - 4

Ipp 2.1. ].]..2)
I
I
I 1.5; T'( C4,

power ].cads. Grour, d"-faLL].L prot.ec:t.J.on _:!:,ha].]. be l'2.1.11.2k)

p r o v J.d e d f o r c: i r c:u i t r y o r p o w ¢._r d .i.,s t. r i b u 1:.].o n I

b .L-:-:;..:_.:;e,_-d i r ec: t..l. y ac c e..'::.s:;.:i.b 1 e by th e f ] J.!:.].1",t. c r ew. ',

N (:)Il ({i-?

RE:FER.. NO.

CRITICAL ASSUMPTIONS

C)

:;6::

:[1: is as,:;ummed t:.l-,at c:rew safety will I:)e

(:::l::)l"_--::]._:._e,_e_::lear].y _.lt t:he Det':i.r_.].t.:].c)r_ al"ld

t::)_ _-.] {.m i. I"_a r ':..-' D e ::z-:i. !i:!r, ,.:;c::) L h a L L h e o v (:1_:-,r _;)I:

cles:J..gr_ l::)rec:eder_c:e wi ] 1 be I:u.] l.y

.i. Ill p I.e ill E.?rt [:.E._d.

A I ] m.i. _:.:::_:-:.]. or, pay ]. c)acl,:-: w .i 1..]. I:)e ct .:.:.,_-.J gr, ed

I::,!t i ! "".::_ ,!!t I: {:,:? Y:.:0 L h _!i [7 a I"1 y c: a I.I ::g L i. C / C I) I" P C)_:.:i_.i. V(:::'

] .(_::I_._i d _:.:i:) :i. .]..] age ,,._:i. ] ]. t::,::.:, c:::or, l:.a i. rt o(:1 f r c:,m

5-.:1::)r {.:if_!_d i. rt ':?l -

REFER. NO.

•..)4. (..,-- 4

I:::'P '2. 1.. l! . 1 )

_%/'/ .,. ,'.::,,:,U[::: h,::•i'.:!!;" J:_Eh!PI':_ (:7',!iP:#'..;:/':rE,C/ :#Or" .:!!; _LI<2y /:r:::} (:0/'} f_i t"/J',' E:,'K (::,:::_fl_#:_.l. ,!..?I:: L.:->

de :#.:ir:, .i t: .i!or:, o f t:h.i ...._,pr,:e .g .im i r:,a r y t eq_._.i r emen t:.





R ElP0 R T I- () RM A 1 3..1 D E S I GN ;; () PE R A T I 0 N S R IEQIJ I R E M E N T S

S

• , :,2

i V A/'IEV A !19I-I!::;I-_.F:A ]:I!.-.:

t"lA iq-T lii!:N D 17<.U

PRELIMINARY

t2" 1:2 r'i "I "':_ WAYYTE/I'RASH MANAGEMIEI\.II"

{..,Ri.Jo.:::,RE-FE:F]Ei:NCE TO RFP I::>AF_A(;-31RAPHNo:

i", / 1 r"l ,i ,-i t:7R _-_v i?.se d : ......_'2.L_,L[iS{_c'_'2.........

C-"4.-'-50

R.EguAR...g_M__N_T.-_. REFER. NO.

....,'7] ¢ _'17::#,'d<i?mi .?v':,s/,<:_t:l !",!!:>#;'J-,"::_vi <::l<:.<yt,'::;.,.:-or:,t:.r<::>i't:i:,,.>?I.:._(::)<:_(P '2,4)

":,andi'i is's.'::/ ,:ss:,<# <'.i.,:i.#:;(;:ci,,::-Ll <":;f ;_/a,.,_!,L:_:?//t:sa.,.!!#:, wi t:h,'.'n I 1::!;2(C-.45C))
/:':h&P sfl,.7"ll'# "" t:&?l".td&i>d modLI 7 _P..) :i: I C t'" L L AE-:tZ.<I.I fill:) t"

I ,5,7,9

CANDIDATE SOL.UTIONS

N 0 n 6_

REFER. NO.

,n c: l-iSCRITZCAL. A,..>,..,UMPTI. N_

c_.. 1"h e m El ri - [. t:..:-,r ( J (=.'_(J I..I FI " :, "-" "-'I r i :;.::p t I.:...:,..:, ..I ed :Z-.; [:_]} 'l'. i C)I"I inc)dl.1.1 E?

.... _ "_ .: ,.. (-.:,(will I::,e _t:t:.l,..t_ .......:t for manr,c-.,d T<tc::...

REFER. NO.

:+: An ".I.'3:::,'UF" has been def.ined for .study t:c, c.onf.itm or c:omp.l_Pte

<:]_Pf..7:l"s.it.l: OD Of thJs IDy,_=.>.]..ilTLi/':,ar_," t_#.->qt.l.i t"_Plr_EPrlt.





RE.PORI- FORMAl- :_._.1 DEU,:3IGtq/OPE:..RA]IONS R[.-7.c-ff.IIIREMEIqtS

S

4::1I:1 *'}
...., _ ,,L

i VA/' EVA I I'..ITIT:I:d::'ACEI

I"lA N 'I IZblD IZI)

PRELIMINARY

r£ c" _-}o ,3,:...1.4 SUF'PL.Y SL.JF>P{-}RT

CIRU,..,,:_ REFIZRIZIxIC;Ii::: -I{"} RI-F' P'AIRAGRAI_H No}:

R e v i.::.:.:.e d : ...........!iliJ...,!./L/.%_i...........

{::'--4. ( 2.1...1. 4 )

B E_J:3t.J...,T.g IZ.IpJ[_.N.T_,..2.

RI:!:"::;IJF:'PI."f I::el!:({::!iTl::-::lii(H[71-1li!:;

....i) !. ::!i:l:::,_:_K o if: t {:::,K h ._!tr {:IiAl_:!t_ {2 i t.{:.:.:,flp:d: _:7.:.:I1_!!_] b 7, I:::'r o v i. ,:]{.-:.:._:t

t:h _ ou,::.Th c:,u I: du r ,!!Li:. J..on o 1: I ]. i. glJ t..

- 3_:. P r o v 1.{:._{!-_p r {(E_V {:'-_1"_17.J. V {2-_ m iTUi rn t. {{!._rl a rt {:::E.._ illi:..}t. i{9r .i. i-1 ]. ::_: _:lI-Id

'..i:;Ltpp._J.e_:-:; '-:;u{:::l'_ ,_t:- wJ.Pes, t._pe, .].Llt:.:}r.i.cant:._
_:.:-.t.r-ap,:-g, .:[8111ps _ & i--u:-:et,(.

-O,:7 .# (Pr-ovJ do FI3D amour:, £ and t_,'p_-, oF .:--p,:_ro._. /:o be

c:omt-a,:._ t:.ib.._ r:, _.i t:h Jni t:J a_Z de:!_:J gn and r_,.,.¢ug.'p.] },,

capabi.l.i t v, and prov.idod .in ac:cordar_c_i_, __i t:h

ma..i r:, t:er:,ar_c.e aria.1 },'.:;-::e.r,/'r_!P.._i abi 2 .i t: },' es t:.i ma t: e.:ii:,/'
r i .:;ft., con.:_...i d£.,ta i;.i orr_--,/"or:,-bo,:{_rd .Z.i m.i/:a t.i on.,._v. ) :#

--O/I. F::'r,:)v i {:It, 1:o_ t{.:<-::Lq::>pLy {3 I:: {:::{::)l"_'_:.:].(ill.:F_t::}_._:f_:-}:., ch::,], i.v_{{,ry

_::)[: _::(;l::_i![__ (..)/r {PI:)/!!L i P' t::_ r t£-:: _ l::) K O[::,e [ ]. art t: r o_:(:;Ul:::'l::) [ ?

{;:]{:() ] [. V e _ y o r l" {.:(_[: Lt P r/ o [ pi:_l V .1.{::);!_[(_._:3: {7)_ _::}1: ii ff'!al {::,r

{:IiMIi,!!L(_EP(._ e].ffel'fl(":'l"lt£(_ , _'(_')t'.l..[_"l"l O1::" b41_lb:;'b;'):_ i}:trl(._ O[:

p r OC {!.:.*r:.'.£ged ,'ha l:.t. _P i. i_ ]. s.

....07 The (::apal:,il.i.t.y for rapid assr.."::-:smer_t oF

_.=.tdditior_%, de.[etior_s arncl ch;e, nc_.:s: t:..o eqLiJ.pme:,rnt.

sto_age :¢hal]. b{:--: provided, LlSi.ng graphic

i_ni_J.ysj.s t.eC:hl-_iques, rlIOC:I/,I.Ips, t.ra.:krlers, and
s i mu .1a t. e{:J ]. o{::: k e r s.

II,.IVIZNI-C}RY P1AI,.IAGI::7.HE-NT AND {-:DI\ITI-,'O! ....

_' '_'}' 7: (/:.'.r ;.::;.'../j <3'_ii:.,:-.?r:, ,,Pf:/:: ?' ? i ¢!i{,r_[: ,_r, _:] cP,::-_,:i,p ....l ,.3.-.-.{.t.,.ii,,9 !.R i.)
""' " "r_. '' ' ' ' ,., , ; ,'.(n u',.::i,!':_:t'.:;:3'._).' fg,:(_!'} ,:)__.7_Pnir:Pr:_:{: ,'.::,},'.:ii::t:_il,m { ..,.._4"::,) _.al:¢.,'.,..:..,":_

(.:_YOV ?.' d,E' ._5'/:'h:.!}c:_i, ,'2!?/:El t:J Ol'_ ffl<_.t..i #'7 l.:E.:,r_i£_l'Tc.c, ,:-_/'Td 1.3......,..,,.l__-..... _ .t",h

ti!:.hoo/.:../Fy(.g pt'C.tC.'_PdUU_p.ff7, .:iizt: ,:.:{//.: U.:S O:/_: C:Ol_._.':-.,CllLt&:lb._ _p.ff::,
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/:or/#._:_ I: ,:(-L,.i:.LI :g(P(J t:*},' C.r,!pA_ ,:.::.q':_C/(::OI1)/::h:f,_ 27_:___!:, 14..i :t:h

:rf_ D t_i?a .t t: i m,_i:, u,ra l .._:r:,14 f:of or: -boa r <2] pr,P.,.:-:or:, t: a --

t: i o/'_..) :#

.....1.O 7I:n 1:o Pmat. i. on ,:-:..::ha 1 .l. be i n de x ed M.i. t.l"_ a,:.-:; man y

C: t" O_7Y7.: C: {El t.(.?!_C}t" .i g):Z.: _[{IS I::)O::._.::::-.::J. b J. E.:'.

R___EE.ER. _N_.{-.}....
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p 1,:4.
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p 1. :5.1.)
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.....7: I :# (L oc:c_ £_t:on o :F ".,:!:o_;:s_"_p.'::: ..l:-ii, £o b£> t"_,!td.{ ..i ),'

d_!:,£,gt-m.:ir_-,<,:7 b,v TBP sr,_ii,/:h,.:::;.c/.,.i:,. ):#

I
', 1...:_] (Vo].. 1,

Ir.:) 171.)
I
', 1.::._1(Vo_. I ,

I I::; J.7:.:i. )
I

'-Z .T ._ ('3' _m._:._<:!'_t ..i':£,!!?.¢.t'£., .'.!_::u;::f7 ._.,:.z ...T,'.-;mrs_ f i l rye, ,ii.h<:::.,i' } /:,_i::. ', 1.:7,1. ( Vo 1 _ l.,

c ___>,:.lt"..,_....y d.i s!;t: J n <2u ..7..shab.l E._ an d un ..iqu _P.l ,v .i dPn t: ..7.'-- I p 2 4 7 )

fJ _:_t:.,.._e by Tl?,[.1 <!_,Dpro_-_-c-/-s. ) :¢ I

i
-14 "l.h:.-7.e_.... frJ.endly" sol--t.ware w:[1.[ be reqLi.i.r_.>d For ll:7:;t(Vo], t,

" ",' ,--' _", ... a n d p 4 1. ]. '_.i.rlV£{-)rlt.OY"/ pl..tt r- (..) .:.:,E_.::, _1 ll[)r _] i::)t._l[_t" I.IS(-.P.E." _

f.¢-.h_:l.]. ]. be pt'l_.pc_i'a :.... ::_..J_ &llTd pl'"OV._Ldl.-_d :Lrl _F!I inl;:llllq(-_:,i,

I-.h<:tr c::,._r_ be ea_::-:,i l.y changed t.o pe._Kmit . t.a.i lor.il"lgl

/:f-)t I.II"lJ. qt.lE. _ C;_K!:-'IO C)F ilil. 5.-7,(:; :i. CH"l c:hi!tr'_?,c:tE_rJ.:--:t:i.ct:¢.,

....t ::i [ I"l V _{:_t"ll. O r y r <._{:::o _ _:::l':g_7:h :a [ ]. I:.:_E:,t:.:_:1:r t.I_:::1:LIr d _::u ::h 1. 1 (V_::)1.. 1. ,

i:::_]l"l I:)_-77 E!q:]_:!.:-:i. ]'/ _ _:.?l:._ i .:-'v_7'd.

T R AI.t_3 F>OR I-A r 7:OIq AHD HAI'IDI. I:I-IG

....] e, S l+ d ]. 1. .i. t. e m_,-; ':, h +!:.t.] .[ b e r e<-:;t.. r a .i r, e d d Lt PJI.ii_"i_;I Ill _`I]. ( V _:)"]9 4]" '

B r,_tr_spor t.. p 2t5)

-1.7 Nhen nec::P.,s:_sary t.o l:..ransfer cor_t.er_t.:_--, c)f .tgl(Vo.]. 1,

_:_torage c:ont.aJ.r_er from one p].ac:r_ t.o _l-,c)t.l'_er, I p 247)
•1:h n c:on 1:.a ._n e r s:h a [ ] b e .l,Sa .i:.,[ e a.,s t h e t: r _:_n x--.:f- e r

IT|(.:-?d ,1.I.t Ill .
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"% I- -- ........-,:.3 IRet:i_:Llpply i tx_:m:5 _:sha].t be [:t-ari,qpc:}rl-E.,d Lrl bLl[t/,
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t.:.::t-:) q l .I (.>{,I"1 C: _1 ..

PRESli[RVAF:[ON, PACK [lqG, AIqD PACI<AG:[IqG
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-2::$ ',Tlpi_lre p_!_rl:.,:; ,.-::,h_!_].l be ea, t4:y t..c_ remove fr(:._fl_

r->a c k,.-_g e / s t:.o r a !i.-'Je a n d p a c: Ix._:.:tg e,:-:, s h a ]. ]. I::>e Lt ,.:!:a b ]. e

l:C)r gt'.131Ali_lgl:T? Ol-- I.!<}:-:E_d r.:){_ll,:t:s w_t,l-lot,ll:. E-)Xt.I:TH'i,:.7:J.V@

fll {!!t rl J. p IA J. _!!l t: i. o1"1 o f p _!{ic: _< i, rl (_:! ill _t 12E,?K i. {!l J .

1.7.-;1. ( V o .l. 1.,

i::_ ..:!:-:.-x_:i)

]. 7, I. ( V c:,!. I.,

I:::' :7;7 _[!!,)

1. :::.;1. ( V o 1. ].,
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51. {2}( :3-- 1.(2}t )

12:_1 (Vc:}] 1,

I:.) ':i;'2 )

1.:!:;1 (Vol. 1.,
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--24 E1=1=.ic:i.er)t and conven.J.er_t mear,.,.s of: oper_.i.ng ]l:.:;l.(Vo.]. ],

package,:.;, and l:(:::r c.l.o.,sir g/seal.in!::_ pac:::14a!;:/e,:-.:;by ',p 499)
I{!!:I'11.I ::.i:-:U.i.t. !_-].]_OWg(J harncl:s, %ha].]. l:)e i::_rovJ.(Je(:J. '_

.....:._;i 7< ' _ ,_ ..... _( ":"E:cC:/:fL!-_c2,::Ct i! t: ,'!!?/)?.::;.'.:;1.t..;:_f._.1 L:)_i? .i 17 ....]/.::,...)_:(:(:)K/B.::.;" .GLI¢;.r? _ .].'_":' (I::) 6, 'i ")
....... _--_....... / .._ i.:?'!i. ,.. _. _ ::.I:-. : ,'/" '::: <,/I,I '_/"' _:::"::: 11"E:;' .G_.{'i' _,_"_!i_ .l!!:,,'&;_::-_C. _!!?.. ,, n

i
i

......::-',,4 ._',(/:"tc';/.i <:l_i? TZ_,D ,_._.:.:_;::.._,,',:!_.:-?.1r:,_.:.;' fc:.'? ,_i?:t:f.i c..1_i_._".,t: /:,,:!-ir:,(J ;!..ir:,97 ', .1.72

of ma t:t=.,t.i ,5'..l.,?; ,.-..lr_<:_ .sg_a_l .] _i t:_,17t.'2, (£-'. {..7. , .!7.ip,::_t _.ii,.!i;) _,

.i rY (t-g _P.fl v..i t" C',I? IIH!?FI t: . ,) ."_ 'o

CANDIDATE SOL.UTEONS REFER. NO.

F"E <,--._I../P'P I.. Y

0]. Perl=orm <:.tet.aJ..le<::l r+_aJ.r_ter_artce ar_a].ysJ..,-:, o[: _+t.l].

or.::_::-_ral;J.or_:_]. l= ]. J.cjhl.. I";arcJwate t.c) 1.dontJ.l::y

rl @ c; F.?:{-} :L-:':_:.l P" y 0 R U + +}{'... [';:' e P" 1= 1:) P HI H! _ Y'["_{{: i C:)r+ :[.[ [. fit I._ ]. _!!t _; i _:+rl ;}};

I o .+!t,:.:]++i ,:{:,v t:::, c::o rI I": i., :J_:;:'r_,:::l::, t il .a L l; y I::>ixP<-; & ,.qtj. a rl 1 J. i: i :,' "-.:

,:::,I+ ,:t_i-_t= r/i-::'c.1 0 R!..t_ ,:::.: w i ] ] !; a t i _::l:y rnJ.:.-::,_:-;:i o1_
J i+ t-.c:+:,!)l.P J. t.y t, ,,:?q z.t J._ (!.:fy+(:{++-_1.>; ..

-" r.)I.).,:..

(-}3

(i_r4

0 7

I::'+z.>rl"_:::,rll+ L_ogJ.stJ.c Sl+tl_POPt Anaiyst.-+s (LSA) t.o

depth necessary to def"irne materials and

<qt.tant.i.t-ies adieqi+tctte 1=or mJ.ssJ_or_ .,.+l+lppot,"_+

be£meer_ resupply events.

F>rov.J.de ,.-spare,s .i.n CIC:(Z:[:)P"cJi31"tC:E:_ w.i.t.h Ma.ir_t-.t,er_ance

a n a 1 y s e,:-:.:-:/re .1..i.a b .i. 1 .i t: y _,_:- • " : " ",,---t::...>t..l.llh.ltE. _:.., r.i.G_', c:or)Gi.(.]i?:)t .....

a t. i. o r) ,s / o r) - b o a r d 1 .im i. t.a t. i. o r) s.

!::.,:.;,;. jx 01' Ji] I11 itT: :}. (?1"] ;!_.rl _!t ] ';,.'% c,%: ct I"I cJ _}7J. II/IJ ]. _!t [7 .i _:)rn tz IT d:

c a ! i. ,: :,r_ c:::,l= r 0::,9;:L!l::q::_ ]. y ri ot:{ecb::::.

131. (Vol . 1 ,

p 1 31 )

l. 2 4 ( ::' /5 ' t. 17)

<"I._:,WEI(:I(!_,.>....... c:or! 1: i cI...._ta [;.i. _r_ cat"_ .Ib._ clc_c [_ln:.:?r_t.o<:J 1.72 ( f:_ .-_.o':::,...,)

..... .:.f f _i.:ct..tve.l.,/ I:)y .L,e of:- photoqrapt-,.s. I 102(p 50)_:p_ic:kly :.:.lnd ¢,: ::, .... ' ,=_ .......

I
I N VIE Iq 1 0 RY MA I'.1AGE ME Iq]" A Iq D C fJlq T R 0 I_

0 ,:,

O9

I
I

Review exist.i.n.q. IMS and Jdenti[y/ar_a].yze good [.1.72

and bad I:Joint,!5. Structure Space StatJ.ol-i IMS
_b.S ;2:lmaJ.!-:lalilat.i.c)l"l cJ1= best. attrib,..vE:.es.

AC C C')ITIfliOIJFI t-e J.rl 1=C)P'"flllE!.'12J. orl bo t.h r _S J.den t. c:)rl boa i. (J

and avaJ. lab.].e through up-lJ.nk 1=rom ground

Inc:::l.ude c:apabJ.].:ity 1=or video cl.tsp].ay_; and

v i::-,_i _::[i"}:' _'"_":"(:::C'_r ,:1:i.rt !i;! o [: _:::o u I_t:::(-.:.".] :i n !i_ ':::,I::)c-,_:::] a { _.::I _::.: i i1
;, (_& ]-.-t. 1.iI]_.:-_.

In co ]. lal:.)orati.or_ wJ_th cur ten t and cles:i.gr_atect

_!t ::.::-:t. F orl ,::t I.j. [.G _ (.]_.-? t-. E.-._ P• Ill J. r•l E? i' E-:'C: OHlill6?rl cIE.;cI f: o t," IIt_!!L I.'. _!!trl d

]DI.! b I. i _-;ll J. rl 5.x L? P• LI c: 1; J• OlD !}}; [•.o _!_tG'f::LL t i9 (? OlIIlIlOli :i. Ifll:) L c.?.....

Ill i{, I"_I: a [ :i 0 r_ ;!!l/?1C._I_!.-] _!!_] ] C:0 I'_1.t ,!!lC _;0 r 9: ..

[ fYlr.)I.E_HH.DI"I 1; [-h t"•c)lJ.!?]" '.........:'1-d .. _::_"" L;a t;i.orl.::_ pK 0!i:]. P"aH} b'-/

¢._V_:?. B p r oc E._(:Jt.tP•f_.

A ,::..-:y,s:t;.19Iria t;.J._::: m(-_•l:.h o (:1 o 1 ,>;1::ot_ i. r_ !:_ 0 R U ' <.; al_ c:t

i. ,::1.:.:.,n t;.:i.,: y J.n !;.-] t;.h e :i.r 1.oc:: a t .i o r_ '::-:t"no u ]. (:J i:)e cl <.:._v .i :- _::-,c:l,

C: 0 M rz) a. L-. J. b .I. ({._ w .i. 12.h i. rl c: ] i.t ::. i c) rl ._.rl 12..h ¢9 J. rl v E._rl _. o 1, y

1172

I.72

1.31. ( V o l...

F-.)1.3 1, )

/ ,It..

I.(3
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.1.i ':-.-;1:..tn g. I
I

.'1__7_ '.--.;l:::)d:Jr@ I::)i]:trl:_:E-: I"IC]tTi!:_rlC ]._ll..-.I.It'"(.[i_//fE-:c(?P".:i.;[t]. ;i!ll"l(J I::)_:_.l" t J_.1.:.i[_.1.(VC)]..

t"ll.ltl]l:)_t'5_: £;}"1o .I _.ct 1--,_:-,_.:.,:!tt:::'./ to _"E-_(:.'I_ ].oc,!!Lt ocJ _.Ji'_>r[-.-., I r.:) 17:-.:L )
t:.h_-::_,ycan bee i'"_:i:,i:-tCJ br-:,rh !_.tl-l(.:-,rl,:;l.(:,_,a_-:,,:t_[!lll_ _al_,::,r_ Jl-t I

•.c:.,, ,!:.d"_CI t::i:h(::'Ltlcj i ,, !,::,c,tit:._-:.d b_l_£'r<.) i:h_!'/ u_i it r_c::,t:'_

I::H? d _:!_ill ;!?tCl (..:.)c] ,::jt.li" j 1"1,._1 { ( .'.t' ;::t_._Ir:., ')r .!:!tc:c:_-..": .: . _

,,
.1:_ F_l."ov.tde ctj._:.!:.:i:..:Lrlc:tJ.v<_ c:o].or/F)_t:.t.t'._rrl COcJ:LF_g and ', .1:::5]. ( Vo .1.
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ct £ f f _-_r e n c:e':.--.;a t _.z_].a r 9._--._.]-Y f u n c: t. i o n a ].. I

1.4 TI:nc:.[udt:..., " ._:;et .......f:y _ncJ [y" anti cl"_ar_gi!_al:._ },.i.t.y re- '_.1.7',2
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I
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[2.I" .::.!lC _>/:tb ].. (-{? FJ (-_"{:1.i (;J I"" I:_?{?.'. ',

I f::_4,I'1'.:;!::'"7_I::(T ,':_T [ 0 I'1 A t'.t[) H/,,I I[:,! T M(i; '_
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C 4El [J. _i. C)I"I ']£_ be t !_}E?_)}!I"I C ( eWI'I'I(-2II}bC:' _'" "_': 1. I"1 '.)i): .[. de ;{{lt"l (_ _

out:sicle o[ t.he st:at..ion. ',

I
-23 Provi.sior_s shal], be made for light _;igna.[_£,._ alqdl '_-,.)o

hand signa].s _ et._.c-..r_.,, -, cr ewmelnbers. [

C-- 4--- :.:.:,4. )

CANDIDATE SOLUTIONS REFER. NO.

0 ?.

0 4

0 5

06

0 7

P v _7)'..,'J d E-_ ;:] ill 8 a rl ::(: o [= {..7 '_ ] a l i rt (:_ 9::l::) if-! C!t14C:' F c)lJ [ [::'t.! "C

]" _ _)fll |11 .i iT: I' C)ph f:)l"l E.})?{}..

F' t up.:' i de 1. i 'ial"_t.we: i !_1_t:, w i. r e l.e.:::: :::: h e :_(£<_::-_I. :: _ i t.h

L O W p Y (..:..% 5::U Y e, c.._ -[: t. E-__1 F C: O t-I t} dl C: [: C; F (:}?W Ill t}' IFI]D(9 i'

I"l lei-_(j movff)ll)£1/t:.s sh C]l.[ [ d FIO IT d i 'sp .[ E1C e h e :_df"q"_ t" :::.

P P"o v f d e a n c)n b O a _ (J " 1T.e [ e t. y r.:)e" o r o 17h e r

remote].y cont.rr_].l.ed c;opyjng/recording device.

Provide st.andaYdi, zed displays corot.to1.:-.,

sNit.c:hes et;c cYF c,pe¢.i.a].ized _ ,_-'", . ..te_-.,lgr fot EMLJ

i:1C C (7) [11in o d a t..i o n.

F' r o v J. d,-., r:: 1 ,::_,:!tt a r_, :J u n a m b i !L:l_.t H.t .: f: _._r_ c: l [, :,r _{;t I I .;,'

F i.p .! ({i,v i]!t i1 [ [ .;[![I:) _.:.?[ ,}::: I z c; o i"11, k _) J _:.:(_

[131 (p 4.5!7)

', 1.3l. p 4'27")

,,

,,

', ].31. p :3'i_1. )

[ 1._.'11 (p L-_':T41)

,,
,,
,,

I 17,1 p 3'7,'1 )

06 Prc)vi.d,e i. 1 l.J..tmtLna Itl>d annunc: iat..i.on of l:r ar_s:m L t./ I t. 3.1

0 2

I..},:,

Y" [::.?C £:) i V e "7 t E:I t 125) C) [: C () ffl fll LI rl [i c: c!t 1 i c) rt :"T:Y C.:[". I:-:._ffl

C h ,_H"I r_ c_ 1 '::.: ..

I:>V ')vi d,,.P CC)lllllll..Uq.iC:iCt i ()lq '}.::y_z4t[(::?FT]:Z.: I.gj t.'h i. ri_J<q:)(-::w_ ....

d@rl t. 7d..l]::)l=urlc :{.cwl'..;.):.

PYc::)v].d_e st.Yonq .... c:]L::_;:._" a.td[tc_yv.. , _7i.gna!.::57 p,:{,y

....._ r o v .i (:.t(:-:-,,-.:u f f i c .i e n I. .1i. g h 1:.i rig,M :I:I..,.' S I D' 1 II./ .<.. I::'

::g ' " r, dic a I;r)r _et::: and poJ.nt.e_,rt:g _* Z ::: (:::,f i. rl _5-:C:a

l

', 1.3 1.

I
I
} 1.7.31.

l
I

p :::59 1 ")

p ./-;'i:)1. )

p :591. )
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IC) Pr-ov.:ide a video L,-.-:lpe r_._corde_" c:,T-._pab]e of ',]:L_;I(p 42::S)

rec:ot-d.i.ng _at. rap.i.d t"a-LT.e.\_.: ctnd cc-_mpat..i.l:).l.e wi.l;kn ',

C)l"l--bc)a P cTJ [:::'] ,_:tyI:)_C:::14 O<-lUJ.prler_ 1.-.. Pt" ov J.de v J.dec} ',

IT._!!tf::_c-_ _bcJ.J..l: J.r! !i_ _::__:-lU..i. I::>m_.:_rl t:. ',

_]Z[_.:L::[:..:[.!:I._.L..I.I.-..t.I;t.!,!.I..P.Z.]..!:!bJIIi.

I',1c)n (:_-'

L__E_F%R........ _!!2_-..

:4,: .zI_/'_ " ............ .......[:-:,.:-,LIE. hcf.'_-. _ ....>-,,.F..__::_j c#.!:>I:.._!n_!i><:] for ..'T:,t:Ud)' t:O C.r:_l':_f.;[ F/.r.;' OF C:0.4_,O__!:>£_>
c6_>f.i n _1t ..ion o f t:h .i!.::.--,_:>F_,./._1/n..in a t )' F ___<.7_,_i t om_?n £.





....... - ¢_ / "> ........ r" <-..F'EP(_RT F(IRMAF 3.1 DE,:_,IGIq, OPERATIONS REQllI RI:::ME:.N, ,:,

I:

[: _:: ,'b

[ VA/I]::. v A I NI-IE IRI:ACIZ

MA i',1- T F!!:i".tD I!!!:t)

PRELIMINARY

I::* 1:2 cb,J,..),:_1 :!.:.] c._,.-._ -, ". :_.'QUAI.._ I ]-Y A,:. c U I.sANL, I.._

:;ROS,"S REi]FEREINCE TO RF:'P PARAGRAPH No:

.... t - [TF(ev J v:-:_.-:d: ,.-,/1 _._/ ,-,
........... z:..u._ _. L. _ _/_. _:.-,_h-. .............

C-4 ( 2.12 )

B.E._).!.I,).]: RR-.E..M .E..._N_F_.__;. REFER. NO.

....._[) [ !l'l_:e ,:q!.!_[] !. j I-.y JIS-.:'.i-:I.!I'"Qi"ICE.:' [_:.]t_:i.:l/..:i_:; FI(:.[!'C::_.)'::.}}[;_]i"':/ (:h.!_" ]..FI('I

t/Jl_..' ffi_!!tl"t [Prl<:h.::(:J i::)h,-.-:t_-::,o,:-: o i_ <,!!!;i:::,,]!tc: w-_ :!_ I.,!!tt. i orl or_ .....

o r ',:)i.. I- o p _.:_r ,!itt J o rl 'F: :::-:il _!zt]. ]. I::,,.}}..... i. fll .i. I c, ct l::C) FL)l" C)C:F.?CJlI. I" C'

;:.!trl(.t corlc_it.Jorl w:!:,rif:ic:,g!ttJorJ_ allc'l [:her_ Oll]V I::o

i:ho extent: t:.hnt:, this car-J i:.)e accomp]ished

visually as proc:edul.'e::-:; al."e accoml:>J.i>he(l.

CANDIDATE SC}LUTIONS REFER. NO.

r.LR:4-.12!.2.AJ...:__.A._3._q.U.U_E.T..Z_r!N__i,.

I'.1o rl e

R._E-F.F..._R........ kLc2.....

/4n "T::_;,:![;UE.... t.,a i:,"- " been dc, fi nE..,d fbr. .:ii,t:udy t:o con f-__rm or 4:omp.l e t:_:-'

clef.in..i 1:.ion of t:.h.i.:-; pre.l.iminary requiremer_t:.





REP()RT F-0RMAT 3..I. D:.:_SZGN/ (')P'E R A T ]i 0 N S R E 0 U I R ElMH lqT S

TVA/I-'VA J:NI-E I_FACIi!"

H A I-,I...T E!illq D E D
PRELIMINARY

5 5 3 (] 1 C R li_W T R A I N I lq G

CROS'3 REFERE-NCE T() RFP F"ARAi:_RAPH No:

- / "_ ! -12"R -?v J ':':_,cJ : ........._2.L.....1:...dL!?_:2..........

[_--]. • ...... :_ o .4 _ .:) ........... 7 )

REL-IL!I REMENTS REFER. N().

....02 CornF)l.ex Inal"_u_]. F)erl:ormal-)ce l.-.a_i:-::14s wJ.]..1 I:){E_

t _.:.'tt.tg h t'. (-)n [: h e g r o t.t l'i d t.ts i. n g p a r [:.- t a .,::-:-k IT.r _t J n _:;::r s

f].J.ght hardware, .in both 1-g arid O--g
e n v i r o n me n t.s.

....03 Cr.i i:.J.c_:t.], pri::iCe(JLIrE_::g _ t.o J.RC ].l.(de elllergelqC:y

l::)roc:_.mtlJre:!:::_ wJ.].], t:)_:.:-:t:._l..iglTt, on the: grOl.U-l(:l I..l}:.-:i.l-IC:'J

part:--ta,gk traJ.n¢{,rt:: _'_,I"ICI f:'l.I.].]. i:.E._EtlTI _gJ.mu.:[ai:Lon:g.

.....0":; :_ ('Hi gl':, fi <gel ..i t:,v !-BD .'.--_.imcL.l,:_t.i on _.:_n<g :i!:imu ....

._?._t:C'.r.S ,:.'it,!-, t'EP._:TLI.JK'Pd t:o _:K',-'t3.'f_ C.'K'..i_.iE:,.TL._ t:,:!_.!.":;'_-',.'.7,' t:,?

.ligO//_E? /:.)?' ¢:?(.._E_:f:E_t'IIL.I ['1E)(:_ ] _PW_i?_ 0 f" l:-_!?k" f:CLrfl?EH-I C E,..) :#

12,':t(I::) 7.,1 :,

i. 3.1, 12 5

(p o-,:_-:, )

1.25 ( p 3-- 2 S )
132 ( C .-4- ::.:;3)

1.24.

....06 ._ ( ,.:,1 mu.l a t:l on ,:fred .,:.--,i/m.L.l ,:_t or.,:, L fi' d.el .i _ ); TB.D.] ate I .1.,J,:.. ( 0-3...--11 )
KC.-.'qLl_it"_7,(J t:O _t",'_L.irl f)orl--(.:r..it.:d[c:a..l t:,:.:;_.s/cs" t:o some

prE:,d6?£erfB..irt_,d .]_.PVe.] O.V I:_t!prlCot-ii_C._f_c_:? on .it.hP

GKOLII'I<J ,:::_fyd C)l"l--Ot"_t._ t:. ,):#

-07 C.rJi:ic:a! ar),:t rlc_rl-(:::rii:i(::a! Ia:::::k::._: _.i]..]. 1::,_::)

icier) l.:i [i._-:)d I::)y t:..:_.::k. a))aJy_:.:_-::,:-:.:: (m!!_r t y i.n tll,::._
d ¢:E.i. g n p h _ 9: (:i_.

....F,';::-;':f, (t:::.ri t: i c.n.l ,:!_r:,<:f/:,r::_r:,--c:ri l i c:,:.:_._ t:,:_._i!..;:'.:!_" t,,_.[ t: ;! t:,c >

[._,-_..i,r:,,,i>O" t:,:::;' ,-:, ,!TL"D./ I::*_!_>_"fr:_.vm,::_nc:,!il, ct".i t: _!i,t".i o'r:, .. ) _',

G l ,:!,

::.i;l ,'!!,

CANDIDATE S(')LUT I C)NS

I\l (::)rlr!!

REFER. NC).
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CRITICAL ASSUMPTIONS

o lhm, rn,_,Fi..-lz.(!.?ri(,'t(.:!#(,tI.IFIpi'"E_;-_;SI..tP .j. ZE#('J s t\ ;]71[7 .i. Ol-I M1;]('lll J..t.;-,

W i. ]. ]. BE-? i'" 1_-:-;'r.)]. E:I (7: (:c:,t :J [:.of.. 11i_2:.trt rl (.2 d ][OC.

_) 1::>;71'/ i!.();:]_17----.i.111 ].,::.!l.lf]7 17i. <:l i i1 i.fl!i.-] w J.... ] I:)i.i_, l::)t _7);1] !]_-h.-I i:7;,]i

I li c{-, _: i] b;.: ] (;) ¢liq:.:-)P .

REFER. NO.

:4,: An "i,_:.._SUf.:.." has be>_mn de>fine>d for .'.i!,t:udy t:o c.onf..irm or r..:omr:,_l._:i>_:_P
<;¢_f..is'sl' ti on of: t.h.7.:_ pr_?.l .ir//.i,'-sar),, s,"_?.qt.i..ires#_->l? £ ..



REI::_C,F:,>.TFORMATG..1_. DESIGN/OPERATIONS REQLJlREMEIqTS

.... z ::17VA/' lii.:VA I IqTITii:RF,'.d:::liii:

I"1A 1-,I--T ii!:i',tI)I77:D

PRELIMINARY

•J,..),.._EL., HA ::[Iql-A :t:IqAI3 1 I....:i:T Y

_,r_ .. .::,.:> RE:.I-E:F,E.NL, E:. TO RF'P PARAGRAF:q-4 No:

i,-,t i.. i i+..t I.-IR_.-_v J. :i_t-:_cl : .........._:.ct/_.l__2Z,2.:.-._...........

'<:" , -_ .l:>eI )_.,.)E'.(:. . (:3W

E..!;.i..bJ..!..R_E:.,.M_LI3J-_,:J. REFER. I',1().

....I:!! lh_;.) <!_,:::c:ot:.:.:,::.::il::)j].i. !:y _"C,qLl].i"E.tii}<:,l"it-<:::.: ?:l"_,!t]} m<:,{-_t: !:h,:::_ I L:.:!.:._.

I:!:H!J <!n:::,.;::(.:-:,':.::t::!_:i!::_]].]{:y ,:.:tri v E!,].O l:-:)(!-, cF:i t._.:-:,r].i:t., i
I

....(:);77_<,!7!ii.tI:)_!-:_y _L_.;L t:<::,mt_;:e ql..t ira in_.:!._tl1:. mh ,!:_]..]_ I::..)e t t+llio v a b ]. c!# o r r _9-- I :7;]. 7

I::_].i!Tn::E-._2ibJ.E-: IDy LIE.:i.rlCl J.rl.'-£.;t.i!i].J.._Pit:.J.c)ri hiF.lricJ.]_irl!--] (::JE._-
v:i.ce,.:__ & st.i_ll-icl&r(:JJ, zE._cJ Olq-.boi_.r(:J I-VA too]. kit, F.:.

.....O3 The in tercoi-il-lec t...:[i-ig p!l..imbirig & wJ. re/c:ab[e
ac:¢:e.,_.--.:s ,:-..:ha].]. ffl<.7..tve EMU sl.,iJt,7-.Ib]e att,::.lchrnerit

].erigth & mourl t.tng character:i.,:._t4_c:s t.o f:ac: L.] ,[-

t..<:-tt e r emov;:_t ] i r ep ]. ac: emer_ l:.

-04 :_,6:::Tp.r vi c_-:, p_::,.;(n t:.,s for f..l u.i U ,.!:.:)'.,.i_t:_i:>m,.:!,, :i nc..l ucli ng

t: b:,,.:;.,.:.,<r.................................. ,.:i.r,:.<.:ir:, ir:,_7, ,,'-':;;.;t"<Zii's(17 (:;'.t

_:;;_,::,eii:<',(.c,<,',. ':.l"s,..<7:71 t:,6i, 7/':, )"7"?.[; t' c<,) [: i ,?s':,'.:r: I:.;';< S?'i(_

<;-::_,::,'.:.,fTi:'!TirS .71_1:t' _71:] ;:-;;:::,:7[ [ ,':::;'!'7.'.-:... ,) /"

"O<, _"(AI .;! /--,,:_t),' .7o<:::,:7.,.i_wi S:h .,._:,<i:>,-:,H._:., wh4Pr_:> :7n/:,.:.>g.r.i t: )..' i ::_.

r,<!_>qu./r,<Po', ':-,ha..7 1 b_:> ac:c:6>.:i!c._!!;i.b..7_> b,,,' EMU TBD

<JEP.'.]i7.i :_1-717 ,'::.'O/'7(:?IE',/D'_7.'. -," J*--i:::;/" .1.'17.'.77:.7.':HE'(7: 7:: .}': ¢:::b'? r frlT-l.;_l? t:_P.o,:.:irsc-_7>

(::,'t- #._pf:)z-7_.[,,- <":L'..7r'tPqLI..?:r_,(:/. ) :_

....O7 Wl'i _.:#r l.:.:._m e c I"i<:_ri 1 c a i t: ]. i..I]. cl c c)i-i i-i fi#c: t. c) i,-,:_.:_171I,-i,:_ 1,-(.:.a.-

(-ll.lJ. recJ, ,:-'::l..IffJ. C: j.l.:'.)l"l t (::].ear<.71rice/_.:tcci_:E-:g E;I"I_71J..] b(-?

F)rovJ.('le(:t 1:o a.].low for EMLJ J.nstallatJ.Ol-i of riew

c:orlrlE.)c:t:.c)rf-: .:[f: d;3lllig![::JE. _ C)C:C:I..IVS.

.-r):i:: I!::HI! .:to:,: c_'::_-:-.:it:):i ]. ]. ty 1:.o fo:#clu.:i.l::,m_:H_l <!!_t.l:_:_; i_ {nT! l_;:,i,d .....

i..J_!lt E_, _.?! !2 C [ F :i.C:<!!tJ C C:,rl rl (z:.?c: I::o t c:, (.:.)] E-:'_::1:.t :i C:;Tt]

P.)t¢3iT:ll/..E#i'"':_7:!l:i.l£-:.CiP::i_,iTtrld D.l.I..IfrlbJ.l-i![::l _--.:1-1_:-_.]. ]. bee FJi'ov].clE_(J

:[rl .:7!t]] .!Tlr_.-.)_7!lG, w:i t.hc)t.tt. t;li(.:-) rl_1.)e(:t to i,elnov_.:.:.: t:h6:,
() FT!I ..

.....[:i'? t'.h:) _ ,:_rl rl ,::.:,c [: o _ _:.i::I"l_:i.1.I. I:>,::._l. o c l.<L,li. r ciic,cl.

.....10 Wire I,arr,e,::.:.::7.; & f l .lid ].i.ne_:.:.:: _:.:d"_al..]. I::,e [ri c:af:_l.c<,

t. i, i::ty '..::: [ (:)I, I,"6?i!!t(Jy z-tc c.::'__",....• ('.:: .:.",. 7>.

....11 Folcl C)U'[:. (]i'"i[tWtgt'"_7 & C.::tlz)J..nE._L':£-:M'lc_].l. t:)e i.iE.:(9(:l

I.vii'i_.::.:,l'"E'...................I::,c)<::<.:_il">l<' t.o I:,I'"ovJ.(:IP <:""<':""C'.L.:.,..:.. Or: EMIl ..........i!!tc::(:::¢:-,<::,.:_,.....

31 7

3 1.:::.i

! 32 (C- .:1.- 1.'5,

:2.1.. 1.1..2)

,-_ _ , i::'
.1, / ....,:..4- t I..,-[ '-"1.,-) ,

#42 )

17',:i-({:-l 1%.,

!:1::5,4.)

124 I:;.-I ....LS.,

_1:1:717!7:

1.2 4 C.- 7I:...-1.3,

:1:I:6 )

] 2 4 c.-:[ -J. :::._,
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.... 1._'_.! FII. Uid & _;!_t_[--: C:C)I-II"If]?C:tT'Z)P" tT]hcll.] 1.[)(.-_ ll":)(I[:<!JtI_T!:'d t!,

r" C)I"I 1:: :i !-1 I.t }" _-:'-'[_ [Zi:C' II !'i f}:' ':/ C: _!!iri I:[_C-:, i ri ccl::.+(-z_,c: l, , J.

].aFCJ..lag+_ & _._ud.i_'t- tIifaIJ.].S.

Space c.,..:t<.tt:.:i.on..... sh<:-L].] be _:<-:i ,..E: ::l_+,< to a].].ow EZMI..I
Yemova.[ fFom thr_ st:i_-_tton.

.....1.5 lht.:._ Orbita.1. F+.+?p]_ac:e.:tl::_.l.e HaYdwaro (OFdJ,:c:) ::-?:,ha.L[

k : ' e ( J e Y_; . _ (_ I-I e _ Z _ ' t: ( [ } t " _ :[:' _ :_l _: I: _ :_) 0[ I_![bliIJ orIl+-OFt::_j, lTI rel:::,l,:-tc:e .....

lilerIi1; . 'lI+hr_ haridware ..!;Jna] 1 I:;>F_ ,Je.i:.:t!gr_i,,,:J _;;,P i.r_t;F ......

![:!t"_!}t:ci._cJ t.o _.t':.,i..;._ C (;}iliI|}(H'I ["+/' _) E!;' t:,!!i_Z-::t_:H'_E:'F%;:, _ ;.qTli_i/[T)l"l
I ..

f; fTQ-ll",V_f.... "[ ",y',: _':_ i".......t}lt}l}},:: FI ::'VA _; ",_ Lt.:_, i_riLt tZ+) t.tt}: , IZJ')_:{'

":-<:.ti!t_-!"; 19<_LC:I.<._!!_i.lJ I"1_]I t!_::}: Jq:",r-::,FCHbt i +:itZ_-" + [[I'I 4!i(J_L_i _ZZiOl'_

I:)P+" _'_"_'Z : ] l.IC'It}," ] IT_I:)P+ (}Z)i++z)t,'-'t fli_!t t+ } l'i!+r+.l.

<_ ., < + + .....1.6 oti<-_r JaP d.tz.ed EVA m+-_J.r_t:.eriance t.oo], k.l+t'._{'[ &

mai.r_ter_ar_c:e ,-.-t.J.,.ts ,:_.ha]..]. I:,e F>rovi<:.t6:d for v+t::)t-P,

1.n a cJepFe+_--..+T_t.tFL:Z+z-.,<::Jmodu.].e.

....1 7 F'ommonaIL i t:y re'.._qu iP eln<+,.+Ft£_:.: for I.r.{NU ac:cc:)mmo+.t++_ .....

t. a [-,1 e o r a d,"!tp It:,:+tI::_]. e h a F ,..tWa t e / s o f: t w a r e

]. I"I ['.e P+"I" +!_tC:[-:_S, i[tt tI:_[(ZZZ[+t IJ IPl[_] Ill _[Jt'I [:JU_SJtl" e 1: _.Z: [[-I[-)+"I <::1 PI '[-_: ,i

I::,ot t.':::_, etc. + +i.:+ha1 ]. b,:.i.> J i++r.:>].emen ted _r_:.t c.[H_-

•!-yr::] i!+,.,,.t t-c, c,r_t+x.tP : '-:+.tr:,!::,c'.r tal:>lli ty, _.+-It:", + +

r-h.:!tr+,+ir.,at::,:i t i !v. !tr_,:I +i_,tir+ Ia ir_,!:tl::+i i! i ty..

.... iIIi::l WI'II:{:'p'F)+V_:+F ' !DPI.5:_tCZI" i <: .!t ! , _z:,_'t}:: t._z:,mt:::: _.T:lna ] ! !:,:,, ,:I_:.,,_: ,[lrI_e:e,.t

:-:t+tc:h that. t c:_I::_a { t _ ,.!tl_ Iz:_{e <_td:cC)ml:::,_.._tI:9:I:ht{_z,d iz:>y P_. .....

t_ (::)v _[J]k / PI 1{__ ) ]i i:i_I]: I::_Ill t{_I'l t _'_)f subs/.s t.em:s oP _:::OIItpOFleFI t._S.

"ll _: . ( I.} G({_rllel"+Ii.(::: PIe[L-)+_.].P (:::+!_tr:)_!]L'.}].lIil:JI({[._':_: sha.].l I::,e
d e v e .[ 0 p e d.
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/:.';..r ,,: ¢:'.t" /_:C;' V,"t !"" " / ." ,: "", " ,..zr_ _3 .K,!!I:._'.,.-_11:t V'F:: . ' 't,'.,".," ...... ....... ' . " . . z,..;. _,",._ , ] 1 :.:>)

l
.....:_,:¢ :#:'l-h_P mo.:!;:t: t:_mr,-_!;,:Ff_:._,,:::t.iv_._, tr,_ir_.in_ mPt:/:,o<:t:::.

.i_,'h,:_.._.] b_;> TBD. ,)#

..-.:.:_.r; :#( 7"__ii,fp:F:/':EPrj:t:.,g o.f: l::h_::, u.'.!i:.EPof: .'.3h..i fL:3 ol'_ :._i_->_"_......

r:,_{:,._i:..,_,f,:-_ t:..i quip ,_r:,<:/ _P.rt or ra t:_P.,_:,.:_i,ha.I .] l:,_p FBD.

•..),:,,__( p 72-79 )

I 12:i-:(p 11. i ....

: ]..12)
,,
', 12:-: ( p 'i_4 ),

', :T,:!-',4(p 45--.47)
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-:::,!:;bJ,::,rt.</r{<.,..:l:cy,;::l._.:<..:,=.:1-_.:_11_r,.-:,tai.n e.arlsh c:i.rcadi._m
_,]l './[ it iB i::y {:::1.{-2'!:::;I;(:) [.H (:.) IIt;!!l':; :i illf.J.rfl E-:':.'.:l;R:_rt[. :::::::::::::::::::::i i:)1 _!:-_..

.... .:};6 A I. 1.{::_!4 l:Ol' I:)(..!._r%:or-t<!!t 1. FIE:'(.:!:'(J:!_:, t:)t" J. vi!l !5_!:? l;i. gl_-!_,

!:-_roc::mi.r_g, or.c:. :.i.r_ Motl< shift..:gc:hedu].J.n!].

GOB ROTAF:.I. ON

.....57 F.ligh[. crew.'.:.-:, .,,hal.] have cro'.=;.'::.:; tr_-tJ.rJJ.r_!:l arid

I:)ack-t.tp .,.-:-:ki.].].s t:o enab.l.e job rot.at.J.orl and

ID i!!tC: I.,,.-- t.t p.

&;h _ ,:: h ,:f i i' ,. r ::., ,'/_.::.,_;.k ,:::.r ,::..... ;.... , 4 , " ' _.. ,..... :4. _'._'._ _(.. /'/,::-_ v','2:' t!!:h,:i .,! i. _._,

.rT:?p. ) ¢

1:7.1

1.:2_:.1.

J.:2;.1.( p 1._!i,O)

.1.:5l-} ( p _:.{..}1.
1.2 9 ' _ ' "t D .::)'% )

l. 2',i?,, 1.5{-_ ( D

1 4:!!!:, 1 r:;1.)

1.2',:?,( p 9 7 ....

I {7)0 )

CANDIDATE SOLUTIONS REFER. NO.

(SEN ProvJ.de recommended u4ork/resB prog_am period:::,, l l_._l(p 143)

but. aJ.J.{::}M (::toMs 1..o make (]ew--t.o-day dec:J.sJ.ons, i21!iil(p I.=_,'9

l:dent.J, fy _,equenc:e,:-.: and _engt.h':_ of l:.a,-:k_!-
J.n_:.:<}far a,:-s t.hey {-_re re].at:.ed t.o error r_-[t.es and

i":,_t.J.!]t.te ir_ order I::o t"e{:::c}iillnet'_{:J [.-.he opt. ima.[

t. Jllne."-; _..() I.t::'::o J.rl s{:::h{z.)dl..i.]..i.rlg vatJ.C}l.iS kJ.rlds {:)f

t.a,-.:: k _z:.

I:;l::i'l P_ _:,v i ,:I,_ rlr:'r m_:!_] 'P I 'l",,ol.!r ,.:{:::l_:.,J_.! i . :,,:: .. I T:;] ( F" I 4.,:;

Gl!i[l'l t!!::c:l_c,_:tu.].1!_ {._VF_F':. .' !:: t"K.H.,JNN:_NflI::_({!f [OK _ C)I.t t i I"fK:' (:11.1t: 1. i::-'%: ..

GEN I:'rovi.d_.-:, colnpLtl;eK scl"_edul.i.r_g DKog_"i:._l;IS.

07 P_-ovi.(:h!.:-) 5="alllE-? $_IL-'_Ee[D boutt:.::, f"of 4:_.[1. CKi.:!..'t41IHi.HTIB{i_r":;. ]:2";1.(I:-..} .1.SLl._

1.5{:) ( F.' 1.54)

1.2:!_: ( p 9 4 )

1.95(p 104)

07 '.B{:::hedu].e a ')-hour peri.od of un.i.ngc:,rrupt.c_d

'Z.::]{,i.:{i?[::, I::} {..:-?t {::Ji-p;/ _ I::){(.?K i::)f) K ,3:{::) rt : liill h{::)LIKS-: '.g ]. {:-:?E) D i!!tl"l{.t

1.,./'.'-!]"l f:H.I t I::)_ i {:, _ ;!1tI'1 {:J I::)C}£.::12 t:i.:-:1 {_ {i?l::} .

1.1. ]:1: ,:.-:.:h i. f: l:, I_[:}r]4 .[_::; I-i{i_CC.:(._:g_:!.:i:.]Fy_ {:::_"{:i.)M Ill{E-:mb{-.::)K_.g

_:_:.:I"_ {::)LI .]. {:] I:._I'1 E_L-:.:c-:-: J. I"1 1'2{::) ..i. [. tD t J. ¢:) P ['; {::} Ill J. '2-;:% 1. {::)F0 . P _ 0 V :i. {:J{_e

m_ _;h {i_ma t. i {:::;:.t]. ,!_n ,-_1.y ':_(.:.i.,:!-.: {::)[ t-.l"_{::._ h {.:__ r l; v h y l: h m 1.{:}

t:22:.: A.].[o_ ,:.;{::.>v {.:.:,r a ]. d_!t'/_.::: 1:o ,::[{::.>I::.:.::l::_l:.i.or_ ].n Mc::)Vl.<i.r_,;:!

{:::,t",:.t_i_P__!!ll"_{:J t:.o £:{:!.)t; LIp SC:J.{.:.:-,I"_I:.J.I::J.c {.:.:.:'{::ILIJt::.'rlI{.:!.H"_I:..

1!:5 Provi(J(_ f,aci. 1i.l:.i.e_:; and ,abi].J._:V I::ov ,::.;:hort rl-:m:.:t:

!::}_ o,'..!tk ,:-:.:.

20 A]. ].{::}t_ {::rew t.o re,:g{::hedLl.l.e wl"lE.)l"l OVE-)K ].{:)i_i{Je{iJ,

1.:2_1 (1::) 1.(!i,:_)

1.:3[::}( I::} ]. e!i,&)

1 :!!;1. ( p 1.6a )

1.230 (I::) 1.50 )

112_{::}( p 152 .....
] S:P._)

i3.1.(1:, 1.60)
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f_!tti!_lLlecJ, Oi"_ _!](::J_!}F) L ing to envJ. ronmenl:..

j o :, _"o [; _!!tt..J, o I-t.

P I" c:)v .:i.d e

P t- Qv 1.d]r.:'; !::q:,i" l::_!lm t. [ ,2ti. :i t;y !:)y _:::_,",?l,_ o [:: _:-,._i:I-._

L:,t I"l_::_i'_ ::.:.: ti:;Ft(.?c (dl! 17j/.:': I::_LIL; rl(! I rt(:?ci.?ti-:::t::.;,:lrj. [y

_-:._xp_.:-_rl:.i,:-;r:,.. Provi.,J,:::. v_:_ri.r?d dLtt. i.c:.:'i_; _tl_[rl .ii_fl::_

Prov.i.ch-:, ].arget.. !::._azLr_ i.ng L.)I'eL:,L.'":'for" sma L Let"

1._!';0 ( p 14 #_-

1 S 2 ) _ l. 2;i_: ( F::'

'ii_:!"--1.O0 )

I. :: ! ':'l::) 1 ,_!i,I,i)

CR.][ T ]:CAL ASSUMPT]:ONS

NOW E_'

REFER. NO.

,',..... _"_! I/:::" /.__ ,::- ._-,,.:_::.r_ ,:.:..:,_::..¢:,!.,'":_,i:<1 (:.";.r ::. f:,'.'d}.' ?',:? ,': ,':::/':_f: ;; tf;? , '.." ,' ,::;l._,r_],':? t ,'-,,,,,: J / .............



RIZP(tRI F:ORMAT 3.1 DESIGN/OPERAT]:ONS REOUIRE:ME]',ITS

IVA/EVA :[ H !- !i!:RFACF_:

HAN-TtZNDED

PRELIMINARY

55307 MAN-MACHINE ROLES

CROSS REFERENCE TO RFP PARAGRAPH No:

Rev i ,:,ed : ..........!.I!ZJJ%../..!:_!.;::!I_........

C-4(2.1.7; 2.1.11)

REQUI_____._._____..F_.EME N T S R..!_I;E_ER_- .N_9_-...

-l-][ P;"{b'....i,Jh-' :il.!toil]_l{.:iOft C:,V _:'UIOIIOMC)I.t<: contro] t<,

.:u:hieve an op[J..m,::tJ, l]lJx C)[ human and mach.ir_,
re,-:.:,,-:,urc:_-: and ,:::.:ub,::.:.:t:i.t:.ut:.e "macta].r_e centre]" tier

human cont:.ro[ where :T.:afe[.y, prc.x::luctiviLy and

cost ef[:egt.ive.net:£_s !4;_trral-lt..

..:;3 ] ,:p ::F,-.-d )

] : _;'...;( C-7 • 14 )

1 $5

-(11)2 ContinuouF.; system�subsystem monitoring and

and c:or, l:.rol by either t.he fliqht or ground

crews ,}};ha.[.]. not be requir"---)d for normal Spacr---,

Sl:ation syst.em operations.

-03 Space Stal:ion sysl:.ems/subsyst:.ems shal. l be

desi.gned such t:.hat, any sing].e cted.i.b!e t"ai]ure
_.ai I! rosul!, in .:!_ ,-::af:8 _:<:,r_di tier,. '.!:.ub,-:eq_.t,:,r_t

i::r,::,bJ ..-tL"L i,:,r/ Hi4y I..:.:, _{:.)q_.tJ,_..:.,(:l Lc, _,,-:::t_:._.., norlll?t]

i!q::.,ace Slatton _:}:.:ys:t:em operati..ons.

--13F!, lht:_ capabi[.i.t:y for t:he crew to ctat..us..:: and

mon:.il-:.or all sub.,::i.:y_{-4tem health and ,:-:{.:tat.u,:.:_ data

,-:i:hall be provided.

-06 The flight crew shall be able to change

automated sequences and limits in real time

and on line.

-07 Appropriate safeguards shall be provided

to prevent _nadvertant or unauthorized dJ.sa-

b].i.n_ o1= e,::::,:::.entJ.a], au[om,:tl:e,J procer.:_::..e<:.

-O',:i_ System/subsystem veri. fication shall be per-

Formed wJ.t:h a m:i.n:i.mum of: CrF-_W J.nt.eractic_n and

'-...:ha].]. be capab].e cYl- bei.ng j.n:i.t:i.ated aLtl:omar:i -

_a!]y r,r manual]y..

-1(:) Automat{:.,d fa,.t]L dete<:tfon, i,._x:<l.ation, and

recovery :<i.:hal.]. gi.ve h:i.ghest pr:J.ority [.o cretJ

].:.ire support, and primary missi.on r:fl:,jec:t:.Lves.

-1t. The crew shal[ be ab].e to:, overrLde any auto-

rllat:.Jc saf:ing or _:-:,w.:i.t:.chover capal:):i, lLt:.y of

funcl:.iona], paths:. A].I overrides sha].], be lwo-

].32 (p 21-22)

132(p 21-22

1::;2,:0-4-2].)

1.52 (p 21-22

ssl (p 5-4)

1.7,:._( p 4- l _

_!:i-6 ) ;731

(p '::i.-.4.) : 131

,: C--,x.-l 4)

=:-.:',..,l.(p 17;43

].s? (0-4-2].)
1.32 ( C3- ]. 4 )

3:_:[ (p 5-4)
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s:tep operiatLon_-; w.:i. th po_k-:J.t.ive feedback t:o l:he

J.rJ:i.t:iat:or 1:hal: r-eport.s t.he ].ml::,en(J:i.ng r-e.(-::u.].t.s

C) J: iT,he Ov(7_Ki" i.(Je c:c)llllllarlcI pr 1.or t.o t.he ac:c:::_.:'l::>....

l"._!!tl"l C: (:J'_ ()'[" 7_ll"l e X eC: I.I t'.e C/])fTllllal"l (._. Sepa r ab ] e

i:urtc;: t::i or/,:]_.], pa1::h,:;; ,::I_a ] ]. be i.!_;::;:,cl [:o p_-t-:_v(i,l"_ I:

':: i I-I(:_I ] {":i' l".:l :{ ] l+{t i-.,,.:]; #t"Offl C:4!tl.lf;.j rl!_! I:)() [ti _:+tll l.irl :{.li ....

t+::-!?l+'14;i_-+,;j _!ttj [() S!AI {i t:_::l"joveP" ,!tnd t:hp _.r+ab.i ] i t:':.,, lo

c :,v e r r i d c.:..,j. t...

.....t2 A.:[]. aut.omat.ed 5:q/s:t.ems sha].], prov._de c.z-,a_7:]..].y

ac: c e,.:.-s:J.b ]. e, c:omp ] e t:e "aud .i..t:. t. r a .i ].s" fl::) r
ac:l:.ion,:._, t:akerl.

--1.17.!; OIq].y proc:es:s:ed resu].l;.s t_J.].] routJ.ne].y prc;, ....

11_!_" fP _::!]771 I.I p b,I a t d t. h _" c) i.i (7 h I:t ]"i(:i7 I1 ]. K.::__ a F c: Pt '/. t o bj 1{7_i,

] ave]. da l-a t_.].]. } be a c:c:e,:-:.:.:_:;!:]. l::>]. e al: h J.ghc, r ] aba 1._::.:

t,dt'i K.q"l _ _i-._C:li.l.J F ,":?d ..

;:ICCOfltM)diT!tl,(:_ il'lt: _((-7_'_:7t'7.,..'(7! i.({-:-)Vf::.)t.):-::; ()l: ,:77ii..l["c:q'l_)f[!7 ,:tl"l_:t

_::it.I I. C) f ll i-t t7 1. 3 ri / # c) t,-_(;) L7 :/. c _:;.;.

....1.5 Rev].e_ t;.he recrt:)lnrl]er_dat:].c)r-_t.T;-: o1: l:.l"ie Advai"_c:Hd

Tr_:_c:l-iriology A(:tvJ.t:_;ot'7 ComlliJ. t.t._:e (ATAC) aricJ
I.,It..[._.izE_ Qt..tt.oillati.orl aricJ t-ol:.._ot..[c:,:; at. eal:::h

propo.'.gecJ <_:;t.ep of r evo].LIt.J.orlary grol4t.t-i ot: the

Spac:e St.at..ior_ J.n $1.11:::1-1 a _ay as t.o at.t.aEn t.he

[1iC).'::(-:t.'. r.)K 13(_LIt'.: t. ]. v e 11177111-1/ lilac I'i j. r'l e lO :i X arl (J E; i. I111.1..].t. aFi (_#-

1::)1.1::_.[7_ t.O !tcJa_rit.]l:7 tPll_ SI_aC:c. _ ',7.;t.at.].orl ::mystenl,£

t:.i_al., repre_-:;ent. Lhe f1/o:7-;£ i:>rofll:i.sJ.rlg opport:Ltlq].-

t:.i.l{b%; _:C)t" t.t-lE# ;-'_iCIvT]rlCl.:{'lilE.)l"lt. I:)_ 7_tl..lt:.Ol|_at._(::)rl

t:r:._c:::t"lrlc)! t;:;_{.:l'f t:)c) I:71'i i tl ':l:::,;:1t171(7{# Jtllt] (:)rl t:.!_tT_ .:I_ i:i,!il__] ..

--/._::i, A t:;ha_:;(_(:t ,r-;togrc:,:::::.t:::.i.'_{::_ _:_ll.tt.ofrii!!ll:.].Orl Of" i:.)o{-.h l:J. igl"l{:

:::trl c::l g r o i .! rl cI {:_ ] _i:)fl_c:, r,, t: ,_. ,:-t_ 4t ] / I::_((:_ a (:: c: (::}fl_fll c, (.] _::lt _:::__t.

(::orl({;i.t-;t:.ellt _i.t.l"_ c_vc) lv J-I'tl] t:SYE-:_:t:SIili t"_..)ql..tl. FC:'ll'l(H'l I:..:)];_

C(:):C:. I::., i_tl::)t:-:_]. Li.C_-tb].(7) t:.t7)ChrlC)l.c)£:lJ, tT:?t:-;, i-lFId t.t"ie IqA<,7{;A

Ai.t [': Ollii_t I: i. orl i!!lrl <::t Robo (: 4,.{:: :7.--.. I:>1 71EIrl,

..../. 7 .* ( The-;> <-#eg._ee of <:_utoma t.i r'rs & de..:<._ gn c,f: c:?-e_

._n t:et f,:.ld:.t[rsq _:or, t:roJ eq_.l.._pr_tc-.>t'_t ...:-,hal .] _,_!_> TBD. ).#

1,..;,_> p 5._,)

,:) - 4 )

.1.:"''_,.,<...I2-5".1.,¢_

1.::'" (C'. - <::r-1.¢7,

1, :_2 ; C r i. t:..

A_'_<"q .J.lllp [::g_ _::: _ "7.......... I *

CANDIDATE SOLUT]:ONS REFER. NO.

I c:,g {(:::7!ttI [.:/ a 1.I ::(::TL{.{P ']:I:::,77t(::E-;'i!:.l(::[ i'.,"i t. i O>.:: I_, <:_I I (.:'r- Ii::) ,.7;.. 1 ::!: .. ;.>'::7)

I"lalZ.] '.dH illi:lrl--Illlr_ch ] rili? imp _tl-:{-.'lll(.:{.al"lI_:.a'lT. i.C)I"I frl()CIos:; ba:.;-::e,:] I l. ::7:;:7,(ra '77)

()ri [7.l"l_7_ C i, l l:.f-et _ :i.a o [: l:,:)fi:_l- fC)FIIiaI"ICE.? _ t::: ::)':.:-I. ar_,::l I:._:-,c:h I
rl i.(::i:_ l, i'(.:.:#i;Tt(:l].rlc-:TeL-.-:'-3:. ]-il J!7: (._o(7:: J._77:i. (:)1"1 (1711.1i ,J<.:, :-7:1-1::,!.l ] ,:J I::,i:{' i

<1 (]':/llaf/i..i(:: fflM_"::' ! i,dh :i f i"1 (:;Ttrl 777i(:(:: {t:'{:::, l l.lf::)_:lal <:'ct I

........ , . I !i tll::OKIll/:71[ ii::,l"l I:)77t;::::(7-#(._ I.([DC)I'I {::1-1/7_1"1,{:.'1(::'!77.:i i"t t'lt.(/li;:7t!'l .:it ,

1"177:.ti" C[ I_J_TtK e I:.:)f7-)F l:: c) _ ill 7711rl c: _-? ( ill iT!i.1 I"1 ]. V I"i 77!1i" _JIA ;71t C-','

_)7;(:)I:"'[7.NaKE#) 7711"l(J C:l-ial'ig_:i):.; J.l-I I:::l::)l"ll:' :l (::J .::,r'tc' <# t::a(:: l c)#_:7.: :i.lq I

I"1I..t iil a i/ c) t e q i..i .:i.i::) m E-?rl L7 ID li.:)F' f: C) r Ill 7_:1I"1C: (:?. I

I

Gli.:.IN E,:.;t.al::_]..:i._..:-:.h a sJ.ngle poirrl:, of c:or/l:.ac:t, l%r pro ..... I

..... ,"" .... _ ' ' "" E:I..I g g f--?E; t'..:i. O r-i 5: c) r r:, _ (::, I:>o t-:.;a .[. ,:7:, I_.. E: ...-.,.-...,.:i.F g a (:J V .J.'_.;(::) t I...::.-..

l_h:[c:l'l ar_::_ offeKe-..:d t;.o., a_::-.:::7..:j.,:_.:t:in ac:h:[ev_r_g t.he ,'
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c)t::,.:iecl:.iv_:eof the man-mach].ne _-o].l-:_sin t.he
t?,pa(:::e '..-.;t.._-_t:.:i.o n p r c)g r ,-_rn.. T h J.s 1:o(::: a ]. I::.'o.i.r_ t:
shoLt].,..t acl: _:_P::-.:a r_.:::,cf::-)pt.:i.ve ear 1:of a].]. ,:_1:,'.._

,{:oL_r_::,::.m:.: t:l_at. _:::ar_ {:::o!_l:r ].l::H.II::{_::,_.,:::) tt"_.:.:' _f:l::_::-_CtJ ve .....

CRITICAL ASSUMPTIONS

Nol'l (:!-:,

REFER. NO.

t,: A._':_ ".,r':-;"::;'U!::i.... h,::_.'.i!, b_ii>_!_v':,o"_!i:f.ir/,,PG' f:,::,'t_ 'i!:t:,'.',,:7'y £0 ,'::_::;.r:,f._':r/.'.:, ,.:::,'._ _::,'::_m,,':;._,,ii_t:_:i>





RE-P0RT F0RMAT 3. ]I [)E?;.T.GI',I/ 0 P E.:.:R A T I 0 I\IS R E Q L..I]: R E-ME-N-I S

.... I

....... ,>

:[ VA/' EVA ::i:bll'l!_: Ikl:::AClii

!"1,gi",l" T tii::l'.tD li!!:D

PRELIMINARY

E" t:- "'::" " i"._)...>..) (..)::_ STAT:[OIq AUTONOMY

h " _2- _""CRO._;,::_ RIFFE:RENCE TO IRF:F' PAF_AGIRAPH NO:

R e v i. S.:._::__"J: ':' " _ '=, :':' _"- ................L.,_..._::...Z...L.:!.:::]............

C--4 (2.1 . .7

[![.gJ:.I]:_R_EU_E!.!.]:.L_.. RE__F_g._R_____N.cL_.....

,,,.'"" _',"i ,,'n ' ,.-::.--,-;:::._-_,c.:::_. /._ :,',::: .:'n _y _".'::'<Tut:._"P g:i .':,'y':,i/:,;. ".:,r, t: ;!::.... ', ::!: !:,:.:_c.3. :.2...i :'

,'?!':: '.:!:_.t '.ii:._',:::._t:/3 ?:t? _:.7 1':h _iP ,':,/:,',3_::._iP .:::1'_'::,.3 " ;.... Z. ,.,?r:, .. (;'n .,'.V 7!." L,' i
.%_ ,:!_f ..ic:'ry /:.l/:_c f ..ic:;'l?.'.i:_;'_PE.:c/ 7':'? _:_e ,3'u :t:otf;_:-_./._:i><2.i y:r Z':.;"::,':P',

,ur:_ t:_PFsde:><LYarid .Jt? i_:h_P !'E:v-_<J_P<Jmod_e'_; o :F

,'.:;._:;_PF,_t:.] o/?. ,) .#

-O?_ *(TBD funct.ion.r._.: and/'or, . _..:.]em4.._t..:o- :, .... ,:_ of the m,::_n

t:4!{,nd_><d .,.!-;t:a t:i c:_r_ .,.]i_ha.._1 L:,P c:ar:_ab2 e o f be..i n<7
e.x'/:E..,rn,-:-_t I _,' con t rr_.._ .].Pd. )._

I
I
I
,,,..,,:.(P5- 4 )
I

I

12A_N_.._D_!_D._.AT_E__',&__-tL-.[!Z]:r2N_,_S

I' !,::::n ,:,

REFER. NO.

cZ" _.'"I:;_Rj;_T..I.7...L26_LA:-.b:_,..UMP___T_L!:/_N_.S.

N OIq E?

REFER. NO.

An "..P!:-;,'-:,'UE" ha.,.:..::been defJned for .::!.t:udy t:o c:or_f.irm or c.oml:>;_.:,t_P
def:..in.i t..ion oF th..i.,s pre.t..._minary requ._remenf.-..
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AH T t! F:,:(it:::'i:,Mtii: t i::i:7,:I:: C i)M. l::>tJT Iii:R I"1iff:,ti::l_ i: !'.!l:._ ]

.:_ !he> fll_tl .......lll3CJ_:£.)]_":dnal.t. I::,e capal::>l.e '_i" 1:_.,.]. [ Jf"IL.'::.:.... '_

,:::r u ! i o il w :i.1.h t..h (:.:-:,d a :J ] y a c: t: .J.v' :i. i.. .L{.::._::-:.:.:o [: I h (!i.) P l"l i!:.t':::,{::.:.',

B, C'/D ch.-,s.i.gn grOUlO. ',

b :I:[: a t:.radeoff must:, b_--: ma(_e, p.i.ct.orJ.a.l, d_-:_-La:i.t. ,'

,:.-,ha.l..l. have a .t.ower pr.i.orii:y t.lnan ana.l.yt.i.cal. ',

ut.i.l.:i.t:.y .i.n c:hocp.--,:.J.r,g marl--mode.[ syggt.c_lll::£, fOl'" ',

t-.--;ic:a c e ':_...,L a L .:i.o In i:._p p ]..5.c a t. :i.o n _:-.}:. ',
,:: The mar,.--..mode.l... .sPa].] ,:!-.uL:_.st:.ar+t.ia]..t.y rE.ft..,..<_-" ', t;l",c..: I

i,"(--.,ql..lj,i"EgllIE?l"lt. fI:)I" Ill..ifni!_tl'l(,!-.U-g "l.re(_-:,I,.J..FIg CJEi_t:_:i.!i]l"l I

inr:,,tt_:{-:,t..o t._.. Lrar,sm:i t:.I:.ed.i.r,i:.I",e_1:r(31"lllOf" l"li_I"ICJ Io ") ::.:,

Ct I" <::tW I-I _7:,I/, E-?L C: h _:.:!?_:-i:.:. '_

,:! ri--_c._ i,_::tr, ..i!_,.:i,:.:,i -...:.:haf t +,..b,:,: !- !:_l_t i ::t.l ty r +-_:t_.,'::_-::,t.h,-:. ',

III..::iFI { 14..iI"1 [" I:) i'" W C) i" 14.:Z.::L <!]1t L{ C)rl i![l rl cI Illi_:tl"l rl (.:.:'cJ ii!t i" E.)i_i _

+:J(-z._:.:!-:J..!:_r! .. [

(..:.:, I1,.'.::-_ Illi!!II'I-I_IC:,CtE-:,.]. ?::::hi:}tJ..]. t::,e c:ap, al:,.1.e _:::,1" I:::,ov l:.r+::.ty i.lh£.] '_

t.t-li:_ hl,ljl'lal-i l:J..gl..ll,"e .i.r_ l.l-_e EMU I.-).-.!:] pc)St.LIre. ',

f: 'lhe fnal"l -... [n ,:::)cJ E-:,.]. E.:II _!1.]..1. I:.)E:.'a d J. I" E-)C: "l".]. y i" ({_'E,I::._C)I"IE.: .l. b ]. (!'_ '_

.:JE...... 2 g rt c (3 I1 .... ',

st.ruc t..tor_ and ut.il..i, zat..i.on. I

g lh+--: man--model, sh,!t].], be {:apable of- effe, ct:.J.ve.._y ',

demon,-,t.rat:.ing t.l",+-_t the mar_-mach J.ne in t.r-._r fac:e ',

h a ,7: b +:i,,e r, 4:)r o p e: r ]. y a r, d s a 1:e 1.y r e,:-:,o ]. v e d. I

I", ll'-,r{, fllal"l-'mC)C_C.:']. :':.-.qh a!}l ].. ]. L")(-:-_ ol"r i-t q.tali, t.y wt_i..':::h it:¢: ',

,::. .'t_.....n .........:{ t ,-, 1" ,i' :-:.:(::-:'t"',." i I'I{'-] i]!lt:!:: i:!l :-:1 I_' t'" (:::,Cli!!tt'.{:{':'. !".(":'. ::: I' 'i

5::1.I I::_. (.2C I: _ ',

:i. 'Fh (!!-) rll a rl -- ffl cJ ct E) J. :':-:_l"l_E.]..]. c: C) l"l t:. I" .:_.I:) ..tt:e t. o t. h +-.: g] E.?I"1C.?P....... '+

i!stJ:'..i.orl o 1: C:c)lnmC)lq .:LI"1'L (9r F--'i'"E':"J:'._-t"L:Lc)n ,7- o i:" i:Jlt'l 'Lh r opo ..... ',

tlt(.? ti" 1 C: _!!tS:(.5::Ltlnpl.. i c) rl ):.:.:: I::)(.:_-?l,.b.lf.:-:'E.:.:'l"ld(.:P::_/.i!i_r, p<.:,r,-.: F?,r'IFI,:-::.:'! _ ',

.i_ l-hc!_maln-moch::-_! _:_::haJ..].l:::,e_(::Yl"grar.:>h.i.cqu.i!t.i{ly ',

-:1.1 :i l:._ilJ':) i i7:1 Jl )J" g:I i. ?:':':_1:7:'] i:_ly 'I".C) (7:I.l:'Z{;i OH/E::_t" ?:3 ,_ Ilt/!tl'l i:!l':.'l'_:!tllC.H'l , '_

_!lFi<:1 I' I"'1(i::' I::)I" _:!_'::.:-:t:O:. I
I

I..I.<. Al"l i.":t.]. y L C: i!:+.1. IRc!ec:ti.1.1. I" EHIIC_'I"I t..:':Z.: ',7._£:._(_,

S t.a 1:.i on ct c<:,,:.:,.:i gn .; 1:.1_i.::.! Ill._!!tl"l--mode !. .:!-:.:ha .]..]. I> > {:::,:tpab l. e ',

C:, t I..tS;-:_? /_!u:_':_ i!!ll"l .J.t-, t._+:,'r,.!ic:: t:.Jve ,::h-::-.,_:_:,:i.gr,l.ool. I

I:.) ) F:O V :-_ " ::_ '_ i.-.t .... u:: llli-trl tT.E?l"l <,:;l:)_:_tC E(-:'• __..,<.P/ P {::...tof- l:he --- ded <.:!:"t:.at:.i.on I
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the man-model. :Rha].]. be capable of I:,eing tsupet ....
.:i. ffl i::)O'5:; e (::1 i. rl v ,-.-iP- ;JC:,I..L9".: q:::C) I"1C: E?i:J t. E. <:4rl (:1 c: o n 1: i (}] i.t I, _1 [..J. orl :-:_

t:o as,_c:,s:_:_: It.he !;!c-)n_:_r<_ ]. " 1- i.. t " an_:l _:::c:a ]_e off the

-_.::y ,:;..:t;.em.
C ) ]hE: _ IrlaFIITICJcJ6-! ]. ::ghEl ] T l::,e c::<:!Lp<_tb]_:.? o1: P<iJl:_l.O{)t" [: ]..rlg

.t(:-,< :i :.::.:i !:)n ,:::.: r c) I .::!l1 i v J:{.? l c) <!1c ..-,,: ,: ., F: _:, ,If}lIP it E:._i.- <!t I

_:: 'l .':it _ "i. (::] r| c: (..] I-I i: i !T_J [.{ i" _[ l: J (:)rl _g.

,:.t) The man-model. _:2_a]] provi.de quick, crc:-,::lib]e,

preser| tab].e reac:h :i. rl [- o i," in a tl j. (-) n .

e) Irvclividlxa]. humarl figures sha].] be c:ar-)ab].e of

tD (::l t" t:..t" _ _/ i!_ ]. l.rl v_-_rl.0i..t':.g bo(Jy oPierlt{_t:[orlE; 1.1-_t, {::?t .....

aC t:.ir|g wi th eqLt,_:,pmer|t..

i") The controJ[ corltact or ,:.-.:hortf"all.t::-; ol: inclivicl-
_.ta].s shal], be demon,7;trab].e 4!tr1('1 q|.L!_nt:iri_d::,t.e.

!771 (T;rE_bJlBefl]bE-?r!7:: _ t"E_ _._!_tt. i.or'lE_h Lpt::_: 171::} (:)b :i (.::_c:t_:_:: wh .i c:l"l

7,nt.erf:_:::,re c,_:i t:.fl the i r ab] 1. i t:y t:.o _ e.!u:h i ,::_ntral_i:.:

E:["l_!_]_ ]. 1::_19 C_l:::,fT_Cq"lt::::i:.r i31.(, !__-:?.

t'_ Th _{:_ aid :{ ] :[ l::y t':_::) !i;l|:{_l"_i_" ;-t__;:_ r !::.)i.-t<:h t'l'l w(:)I O.l::_r::,% i t:-: _!:_

i ) T: ! ] I.l_.:::t; ; i!:| t:i.ori c)ff t:h:, <?f:f_<_c:t <,f !i::ti_! ,:!<::t im.:,n t,.::_

i71C c:::|::) } _:!,l' F.I t. J. O rl ,_ i] I! (:} i::)i:!i _ t i..!i ]. cl r <Lv i. t .:.,. o ru t _:i_w ....

rlW,ll]l::)¢.:,t,-_:!i__ t _...:,a< }"l ai:.:)ab :.i.]. i l..'! J !-..: r _ii:,qLtJ.r _:_-_,:,t..

.j) 'rh_:_.: :!_d:)i. [].ty to ,:_:eq|.u.-_rl tia].ly repo'.:_].tion or

animate t..he kluman figure as :J.t progresses

t.hrougl-_ an area, ne!:.4r..)ti_l|:.].l-|!:l t.l.ll"l'lS, obstac ]Le':;,

nnd other {:::re,members J.s reql.jlr_-:d.

k) Tkle han,::ll.ing of objc:,cts an,:J l:.oo.l.s ,::Jur:ing

or.::eral:Jc)n.,_:, re(::lLtires a c:aloab:t]it.y Jr| ll_e mar_--

mo (:Je 1. F (::)r mu ]. t _ p 1.e mo v !t n g e ]. e me n t. s ( 1.i. mb,-_,

t:Ol'"':,O, et:(:::. ) ar|cI the ql:tacllmel-lt, of e J.(<_fTl_::.:rl t:.:--:; 1:.O

t:he I-vuman_ figure (e.g., at the g].ov_mt ban,:.1<;).

{gV,!!l [ t.l_!:.t[ .J.c:rl (:) I': C r E) l.g fil (-' f|} t:) (:-:'l'" mot:).J ] i t:y.

m rl_ i:? ft1_:11"1""-IIIC)C'I{ :'_ ] 'gl"lq ]. ] r; Ol"l t r i I::)!.1 [,:::.' !: O ITh_'.'_:' _:f!:"< :i <:ll'i

;!!trl(J r:)] ;-tl"ll"lJ.l"l(_ POP" _ffl V_!lP ic-:?E.y of: (:few ta<:h::_
l:or EI'IIJ-::-_|.I :i. {T.(.:.:_(:.'JC I'" 19b,llliE_fTIbl:'_ r£E':.

n The <:apabi].it:y for _--;hc_ing mu].t.ir.:)].e hum<!!m
f: _<.gJl..IK'f]#S EJl'ld t'.hE? :[ ['" '3 J Iftl.I ]. tari<-:Ol.19_; ]. rl t-.f:_r7_lC [: _ OFI

wJ.'t'.h ,:'1 t. El'::':;k :L_(-; i!._ reqLIJ, t'E,?lfI,Eqll:..

O The man--model_ gha].], c:or|l:.ribLl|:.e to the SO].LIt£orl

Of cor|t.rc)], oi:..)eral:)J.].:i, ty problems,

p The man.-mocte][ sha].], be capable of int(ii_ i:ac:Lng

wit:.h the :;-"D geometrtc dat:.a base such that

].ir-|n,-!; of- F.,ight; from the CRF' (Eye Ref¢#r{:::,rlci..:_

I:>C) rl i;. ) c) f lh(7.) c I, C-!.dil]t::)f?l!:,C!It IC] (:t i ,..::l:::,] {!:t"./'.:.: i _-ll'i L><t

,__ a r-::'hi <: a {. Ly d <.)p J._ t: ¢..,<:i..
(l " (7;)I] i_t [l t: J t: :i 1:-{'tZ: t:-<I .{C I"l ;.[]t1171.:'v' ] '7.{"I.I {[_ ]. ]. :i. 7"1C#i_t I" (J j. )}}1;1-.{{!tI"l ! (:{-:' {!l I'] <]

r 19 [:' 19I" I9 rl !:: 19 a rl !:;I ]. i:_ ,7; t--.:tl ;7l { ! ID E# _:_1c: c 1£_E;t::.7i.. I:.>] E.) [ r I:)fl) t I"t _-:#

i" V i Li_l.U771]. i:) l:) :":: t r l i<: t i. ,qh:..: ?::l"l _!_.I 1. t:)1:_ i ,::!_t_l"i !: i I:: J. _!:, I _7_

i:Y om t:.l"l<" Ili(:)(J(_::'! fJi %t::) !<::t'/ _

,:: ) thF., illal"l .-irlod(-:? ]. _:-::hi] I ] I::,.:_ c apal::)].o 1::)1: c:on I: P i }:)t! t ]. r](::l

l.,:) t..he cte:.÷:_J.gn of i:)---fTj body __-:,_::::.:t.rai n 1:,7,.

t) The man--model _;::;ha] ] hi::, capab].e o i: I:h_:-_ i.n t:,._....

glratecl a,:Cc{_::.:,e,_c.:,:_:-:m({i._r_t.(::._f: body _::-;l:.rern!iTl::h c:::ar.:)al:,L]it:y
f:or li!TMIJ-_:.-:.:ui l:._.::mt c::r_-:#wmc:{,ml::>er ..

I.I ) ]"I"i 6._ fliarl '- fllo(::le ] '-.J'l _!7i]. ]. 1:: ()1-1 t. _]Tt.i FI ;TIC:C: 1.1p- i77i1".E-? ] :{ ri r:.:,;Rr

;!!il"ifJ i!!lrlgl.,I] i9.1'" (:Jiml:-:,nt7_]{ c)rl,/:: 611icJ t.hET' c:i771p_!lL:lj. [ ]. t":/ C)I:
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c:omF)ut..:i.rJg _l-i(::l t'eso.].v:Lri!-] ir_div.i.dLl_:._l joint.
t:orcIUe£:.: t.ht'oLt£-lh t:.l"le li_:HU--t:::.:ui.t:.L-z._(Jbody.

v) ll"_.::._ m_-_l-i.-.-ino(J{::_]. _:T-..:Ha].]. l:)i_ car)_!_.l::._].__ i::)l:: J_l-ldJ.(::_:_Lt.J.l'l!_l

J.I:_ i:_:)r l:h_::, !i_iven l::_ody c)t-:ien"Jl:.atJ.or_, t:.l"_ze
I1i I! 5::C ]. {:::'% _:::_]tI"l g {::'rl {9 _ _!:l I: {:.! t I"t _:.", l::{::} _. c: _EL, p {.:_q I .I J P {i:, c] l:.,:)

_::,v,:.:.Z.:,r(::_:::,m_.:, !.I]{{:, COI"I[_O] i'"{::"_:_(_J.:::l.i-tl"lC:{::_ .. :I: J:: I"IC) 1:., t:!"I()

tfl;!!tfl 'fllC)(JC:' ]. ::_:l"la._L ]. J. I {:PP"_!!t lT {.:.:.:, I:i,ro_.{_i_h ::gl.l{:::_:::{-::.)_:g:gj.V_.:P

l::,o,::ty or J i._:-?llt:._!{l IT .:i.c)rl t._:.: I.t11 [1.J. ]. Ofl e _1._:_:.: fc)l.lrl _J .i rl _J'l i c: Jl

l:h_ c:.::)n_l:._-o], can _.:_:-_operat.ed oK .tl:. J._g deci.de,J

'I:.hat. t.h{':.? E:Ol'lt. Ko]. r.r:.-_sJ..,..:::t._.!_rice cl"lelri!_c:l-.{erj.,i:_;t:.j.c:,:-;
mu.,.-:-.:t. I:._e modJ. fied.

w) The me_r,..-.-m.c:de,], sl_a].], be c:::_ff:_ab].e of c:or_t.rJ.l::_ut.il-i_

to tl,_:_ _!_l"_].yt.-;.:J._g c)f [:.I'/EP 1: C) _" c:: (9 P'(:::CILL:J.r{_'(J 1::.O pG)I' ......

form t.a_:_-:kg wI4J. J.e:.:' w{i._aPJ.rl!_l C:al-ndJ.di!{,[:._.? ,:÷:,f:)ace:.:t:_:uil_,:!.::.

x lh_::e t}::l:.rer-_!gt-.h a'_-:_:_-:{(:.)'.'z;'z.:m_m-_l:,ci!_pabiJ, i.ty o1:: t:he., m_!._n.....

I]1C)d e J. i" E_q I..i .i t'" f_'-?:':::-: ] f'l t:. C-:'t" f'l _P.I]. t/,. i I"1((_.?il1 _i!lt: .J C: _S _t .] c_JC) t"" :{ t I"1ill :'}:::

i!i_rl CI 1: PI _{::' _!_I::) i. ]..J.. 1.:y t. C) {:::O tfll::) .P!_P _-{:' I::) ;" ,{._V i. C) l.l _}: ]. y _,.I"1 l::)f.! I

(::.:1.[t ',i{-::.}y'-l::)4!ilP::.:.:(:-:-_d 'g t. t f-H"l,::.]l:.i"l {:l;!t [ ;::_ w ;i l:.h i:,:_ t (::({-, ] {..:,vi.:{.,..L_.-:;

,g t l,t_:ly .

y I I"1i:., m _:iII't - Iil (:) (:J{:.:' 1. !..:{.:1"I ;!t ]. I. I::){.:!_ C: _!tI::)_!l t:) ]. (-E:' (1:)1: I.! ':::{:!-, ] rl I._!:} p i4 .....

'g U.:-_t. J.or_ I::)_-oc: _:!._cILIe {.::._::::_._c-::,v_..:._]. C}I::)flII!H"I _. _:.:.tflC] _:::'V;!i ] I..!_:t I:' i r::;l"!
,!!_C 1:.i. V i t J,e _.:_:.

CANDIDATE $OLUTIc'_NS REFER. NO.

CRITICAL ASSUMPTIONC; REFER. N().

d_!_,f.in_: t:J_:_n of /:h.i.:!; prP.._..im.ir_,:!lty t _Pqu .i t _!i,m_!?r._t: .
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.....03 An £h r oporne t. r J._::: tR_.i:_,::.t_.LJ.r emel"_ l:._z_

•_t) 'IHE! lit_!!tl"lfllc)(_6:.}! E-:I"Ii_L].] ID(i-: [::.,_!!IE_E'CJ Orl ,!!t CPI"It\t"_!!I_

t:>) 1[t_.:_ !.."_!_r_-.Fflo,.tP _ '::.:h_!!tJ J i.ltc: :!_._,;:Jc.,rr_,::z-t.:!_ll_:.:::P_z;t .:tLtt:) ....

mat..i.ca].l.y ,:i;!en_:,raL:i.n!i_ random ].J..nl.: ].er_!L:Jt.l_'.::: F_;);

1"I i.{ ITI_!Lrl [: i (i_t.t t" E.}_!-:.: c) [: ;!L 'i_J..{.v _!:,rl t K-:,I: E?t (::.:,rl {:::::._ (:l i ffl c!, tI !:g i (.:)t1

( u _..:.:u a 11. y :-z.:t;._:.!tI; u r e ) .

c:) The rnan.....mode], c.haJ. J. have t:.he c:arJ,_:.d:)J.].J.t.y o-I:

a u t:.o ma l:...i c _;_11 y a c c e p t. i n g ]. a r g e q u a n t ._1:.i.e,:_: o f:

e mp ]. r J.c:a .]. ]. y c o 1 ]. e c: t. e cJ h u ma n (::J.i_ine n s i o n a 1 d a t a.
d) 'the marl-.--tootle1 ,sl-la]..]. have the c:apal:_._].:J.t:.y of

generat.J.r_g f:J.gure_:; NI"IJ. CH _!lte [::C)lll}pc}:_:E.-_d of both

r a n d oin 1 y g e n e r a -I:e d ]. J.n k,;.:_ a n ('J u s e r s p e(::: i. l: !Le d

! :i,n k i e n g t. h s.

e) 'ih_.:) ll]_:.in.--inocJe.], f:T.h_!!l.].], h,_-_v_.:.:.)the car.:)abi.l.it':/ o1-

;!:.LC (:: E:'I::, t: J. rl _g (:1a l:._l _ _T.K _!1rl :.-:.:f: c) i,- iT1J. i1 (i.'1 c:]a t a _ _l rl ct (i_ E.?fI _:z-)t ......

_!L t. i. FI !:[t 'i: i. ':ill.t ;" _:'C(: !:::_f:: fih_t ]. i!' _!_1"_(:Jl I::C!M_X !. ,? :..'.:l.tl::, j i_t: [ i::: {3! :'1.! .....

i :t !. i, )rl_:...

I::) Ti"li:, l/},}l"l-Ini:::,_J{:) 1. 'gl'l_!!l]. 1 have the c,:!ff.:)al::,i, iL i. I::':,' of

_:]tut;c)ma i c:a .].] y r _;_,(::1; i !:'/i n,? t;.h e i r_I:::'_._1. ,:.:u r v,::z,'/ ,:1,!:_t .:!_

I: 0 _ ]: ij [:.L_ r !9 !i]J;' o w t. h !: _ {ii:,r/cl,:z.:.

g) 'rh_::_ fll_!tll---mo(.te]. Si"l #_L]. ]. l"li._lve t:.he (::_-q::)_tld'.:)J.].:ity Oi:

gen_::_ral:.[r,!i;j FJ.gurE-:_z, wl-_:i.cl", have been cJeF._ned J.rl

l;E.)t"tll':g 01:: (.:!_:i.l:.hE.)t" t::)(+)rC:E-H"_'t.J.]._::-}",.: Or" r_:z._grE'Ee::,J.or_

e q LI _:_t. J. C) n S.

h) The Ilif:!ll"l-'iil()(:JeJ. E;N_!!IJ.]. .ir_c:orporat:.e equat;J.ons

wh].ch t.rar_sform _.:{.:xt-.erna.1. _rl£hropolnet:rJ.c (::tat.;_t

(wh.i.cln have been J.nput. from survey data) J.nt.o

.i.rlt.erna.1. lJ.nk ].engt.h,_:; for use J.l'/ ,_lraw:i.l"lG1 hl..tmi!_.rl

f:' J. !ql.I i'" e ':!-:14e ]. e t. o i'i s.

i ) [' h (i;:, i, i!!! rl !i_l(:(.:,::.:: ;[!t11 c] (: {:.:,ll [ f!.);, }.z: c) [: i}} (::} I\ i. {:)rl (:) I: { ]1 : :, ii} .!t iI ....

mod_.::._l_::-::: .:ioir_t._:-: _:::.:llaJ.]. t::)_-i: _:.:.c.:,{._.::_(:::t:;:!tl::,].,.:_by lll_-:i-_

.:i ) 'rT_e marl.-..-ino(Je]. ,:÷:.:l"la].]. J.nc ].udr-: the C:al:)abJ. ]. J.ty

[: 0 i." 9] {.i:_r/C:, i. ,!!_t: i. I"i ,_ h L{ Ill _!_tI"i I-- J. g _.i I" {:i._':-:.: 1: I' o Ill _!!_ V _:!t;" i. {:Pt ':.- I;, I::

_!!LI'I I' t"1 i' C)I::'C)ttiE:' [ ;" i. C _:ii:!t [".i!!L t:::.t.l t' Vl"i._'y ' 'i:':;.

i,.) A.].] cl:i.m_::;,r_;_-:i_;:,n.:_:ot: t:.1"_!_, I:J.._i_H.!i't:!P-_.:!i.:]E'l-tcr_:!ti:.i!.t,::t b'.' Iz.hc:,

in,:tn ..-.moot{::.,] , wl_,,::-:l.h (::' i" [:._!!i I-.'..C-'t"I i:" i"" ()lll l.i'frll:::, i. r i l::: ,!!L[ (:I_!!LI i!l

(::)t F.)'Z.-[;t..].II}_I_T.E:'I:.'I_ sl-laJl be cJc)I:::I.IIYH::H"I[:Eh::J ;_II"ICJ I: t" ;_t(:::!.:.::'; !l .....

b ] ,:.:_ t. o t..l'-ie :i. r (::)r J.g J.n :::i,.

.....04 I.JE_r-:_r' :[I"It.E_r_!_ICI'_VE.)rIiZ.)XgE: R_.--._ql.!:i..rE.)inE:,rt[:._:!._:
a) lTlc-) mar_.-...mode..L _:i.:;hal] be (::i!!ti::_al::_le _::rt" efl:":i.c::Lerll:.].y

pei,l::oKin.:i..nE:l _;:t.J_l oF J.t.,:.:!.: I'"l_:-_qLi.i.l,"Ei'(:l I::I..U"ICI_i. Cq"tE-: wh.i.]..{-:!_,

7.;3 d,
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.l:.,e:i.r,!_._operat.ed by de_i!Tjr_ eng.].r,eer£ng and other
t.ecHrlJ.(::;!!t].l::)er,;-_::orlr_e.]..

b) Spec.i.a]. t.raJ.nJ.n!--]_{::e,qL! .].t e d I:o al:.t.ai_rl i::_t!::,fic.i.er_ .....

_::y _JJ.l:.l"f I:he mar_..mo(::le.]. _::t1,!!_11. l::)e rrt.:irlJ.m:i.:;:ed.

('::) ]He l"J;!_t_TJware r{.7.,qL[ ] __E,<:t [:_:) J Int:) ]_aem_:::'lJ1. the.:-:' m,:w_.....

model _-.:t_1 ! ]. r{.:.::,,:_::i ,:h:_ i r_ t:.h_.:._r:,r_,:_.i rj_:._,;..>ri.n,::_ ,") i: i:: i c:e

.[I ._ _!9;!!t IAI ]. I: }"1 t:_"l I:i_' (i_I(, <:!1t t::)i.:9]. I°'1(i.:J i!!t d (({"::'::1./,l'. (:_I::) !g ?' : I ,:..fit }: i) I"

_:!L.I, _ {I!Lr.:_F._"(::)F_I '" ].at-.Ee r.:)_::-_-,gOllrl_::-:,.._..

d) 1-he soft._are for t.he man---modeJ sha.]_:[ I:>_:_

Mr_t.t.er_ Jr_ a t.op--do_r_ f: O k" lll A t:. _._.t.h a metIt.! page

a':.:_ t.he ff£rst. <:_J.spl_y off every .l.evel off _et.,:_i.]..
e) _fhe soft._are for t.he marl--.mc_de], sha].l. !::,e

_r .i t.t.el-_ MJ.l:h se].l":---l:Ltt:i:)r J._!_l and "He].l::" ::-7:_:i:_:::t i.on,!:._:

_l"_J.c:h (:::_!!11"1I::,e gi.JF)pt-e._,:.se_::l [:o_ __!!q::.:(.(:J {::)F:_:.-:_-i:!t_.i{::._rl I::P/

E:,xpet :[(._n(:::li!.,_J LIS_er':-_::.
1:) l"l"_e ,:go/:ll_!!_re f:or the /iiari-.mo(._e] gh;!!_.]. ] I::)e

!*] _' "i t: 1" (!_'rl .':_-_i.i (:::I"1 [ I1 i_!l t: (:) i::)_.:_} _!_L1- ,'.::)J'" ![-) ]'" t'" (::) I" :i_: _!] t _{::_ J (:! ,':{'_I"1 £ :_."....

!:) !: .::Lt._ _: i:::_{li {_ t'..1 (:::;!_ t. ] '/ _" ,:-:-"'::::(::)_ V J ri !i.-] _:)I:)_!:_} _!{LI: i::: _' P' P' _ ( _t ' ::

IJ 1. l:!"l I"i(:) dl::_.!_lP " _!_,(:_(] Li (:)1"I _:) t:: MI::)d(P ] I:'_(::'P i:(::)t"ill.!_l"i_' {:_ _:_

t._rll"t{:bE:{i:,;:(i.:_!g_]iP'y E..'_'YQb _iIlrll.ll"lC:J_tl:.JOl'l.

h) ]:r_t.er_:_t::l:.J.orl _]t:h the Cl:)Illl::)t.lt.E:'t Illl::)(_l_._ _::_I;!_1[]

n_ax:]mJ, ze t:.he use of Er_t.:l.[i...:_;h r..:ommF..4r_ds.

l.) The Engl:ish comm_._nds _hic:h are L_sed tshall, be

,.::-.:J.mple, tin iVe_'S_:_L]. ].y--.LIr_derst:ood t:erlns.

.j) The system sha.]..i L:,e operab.][e by persons with

no kno_].edge of colnF)Lit.er .-i_-_rgon.

k) The man-mo_:Je], sh_!i:[] be SLIFH:)orti_::,cJ by wr:il-ten
(::](-)c:_..llllerlf:;!!_f::ic:._ri k_h:ic:h is conc:]_:,e and ,:::]ea_-_

]. ) SeqLlences of _.-:;t.(_p'::-__ lllenLl,::: and other i."_::Pl--IiP_er_c_e,.:g

{:.!_i i,:)r_.,

_t]') ,_ t.:,-!_b]_:-:-_off _::(::)r_l:_.-:,r_t::,:::. !i_].r:)_.::-:':.:.:.!:_ry_1_:.t J I_,:h,_ ':1_.!_] ]
I::,,:-:, ir_r::]_.u:.t(::,d i r_ f-he wr J. l::!:er-i dor::L!mr-.)rf I:;::_{ _)r_ _

r_ ' Ol::)erat...:iOl_!!L.] ..... r_:i_.L:_Ltc l ] t:,r_':{-, J.n I:.t_e wr i.t I,:'n {:1_::.,_::_._.....

Ill-r.._r_t._!:_t.ll:)rl ,:{_l",a.l.] I::,e In_:J×j.lllJ. Ze(:J.

O lheory [_ll"l(:l E:Od(:--.: _ iFI t:J-I{!_ _r J.t.t.en c:.tOl::LH]lE:'r_t:_.lt: J.E)I'I

"_hall. I::_:._ 1.flni. t.ed to on].y t.l-lat. _hJ.ch .{...:: ,..!:_.:_....

t:_ent.j.a,]. fo_ propet" _,yt_:.,t:.em ope_'ak.].or_.

p) Operat.:Lon of the man-model, sha.1.], reqL_ire a

mJ.l-_J.[T1LU]l (::)f: me(nol,j2:ed t:.e_"m.,-:; eLrldJ pi'"oc::edLtre'2:..

q) Coll]p].ex pt"OCe(:JLlt"e_::-, _..--.,Ihi_].]. be i-._cC:oll]p]]._:-T.,hi_b[e I:..W

t..[_:;e i:.')t: Ptofnl:)t.::.-:,, t.t.lt:.of i.a.].:-:.:, al'l_:_ Cl.:ia(::_rll':)r:;.:t] (7:_:.:;.

r) ]:r_r.:)LIt. ct_:_:vi.c:::e_ operal:.].on ,::;l_a]L] r._it.h_.:_" _.:,{;,

,.: ) rl-_,::._ _::-:y':_:.l_:'t_] _..:lli:!_ 1. ] J I"I(: ].Ll_:h:i._ ifl(-:!-'_!_l'lt.i:.: [(:)r (:(il_.g I .!ul I: ] '/

_P!tl:)r.:)rJ._:.}:,.:i.l'+t(i..] i::)l.'.>l_::'t"_:!tt'tT)P"t:_': _:)P' Plli--}ir (:::I+tP+P'+TH"II .` ](::)(::;_l[:i.(')l'I

J. I-I d!.l I':: (::)ll]l:) ]. E-_X ,g (:.::,q I .I (-:!_r'l (:: _-'_ (-) I: !:.:".;t. IE_i::..)!:::: (::] _.. r) U (:} (:: [-:'_:t1.1P+E-?_'_:_

t ) (:::l"_P!_rl,:_(.-:-m::_:_1_:.t (.'1(::-:'] {!.'t i _::)l"l_g (::)I:: I:::(::)lll{ii_!ll"l_:J_:.: & ,:li _::f:::' ! a':,',:_mt

1..t ) T'}"I (ii? 'g'/"g t.I:[? tl] }.i:_t"t _:_t1.._ }::)([:_ I: l::) Y !9 i. V i. rl !_l !::) f I.i __tiP I, (.Pt Y ()

J. I"1 I:::OI11|1]_!:tI"1C_:('!,<!:tl"ld L.]r ,!!q:)l_:i (::: :].r_I::)LIt:..:!i..

v ) P,ea ].- t. J.me _:.-:,:]..mt._!. a t. :i.or_ c ,_pab J. ]. ] t.y ]. __ r _.7_qLii _ _.t

I::_(:::_t.Ml_(.:erl t.h{:_ (:::(::)(llpl.il:(.:.:_u !i_l:_l-i(-.-_i!_t.(.)::,(:l t"llJlill:1l"l "t::i(i:ll..it"l.:-_

_-_rt (.'1 J. t, '2.:: _Ett_22-:<_:.gO c :i. 4!!t1:7.(:_d [_ _ r _::llA_!!tt" _::_.

IA) ]-I"lli_ ifl_-tri..-iflO(::J_,].',:_: <.:](.:i-)Olll(.:_lLrJ._:: _:Ji]'l:_::l I:,a_z,e _:;l,a].]
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Z

(:C:

eE9

g g

I"IJ"l

:].J

inc].ude ,;--_uffic:ient point-s to de,;>:cril:,e the

b_IC}F'I/_?:_:'t\i_ItJ.C)l"l C}K ti:_L:;'sJl/,i!!|reE!L1 bl..|t. _[_-;_I':IIEL]..I_[i.:'f-"

T ].c J.c-;_nt ].'./u I-:i.] i.z _<:__-_:_I.-.o ra g_<, _;_;l:-:_ac:::o ..

Th_-.? CI._!!L'L';_9.f'flal"li!!l':i_!C}l'l}6.:'l'lI,'.C:h_:.!lt"aC:['.Ei_K"J?;;i:i\'..]C:?;_;_(;;}[: ['.h6;-?

_.;_;le.Le:;'ct_!._<:]CAD _s':.,'_:.:I;_.;.,in,;:l-ua].]. be 1.11;j.].i.z_-;,<li:i:_r,i_!i;_c:;:,.....

fn<.;'LTt ].C CI;!tl-_i IDi[!t% _:..:,O I:::'_;;_t _!!iITi C)1"1%:..

[FI [h_.;-;'fll_!!tl'i'"IYIOCI6!'1,..,l:l"r_:_t'6_qI.i'i.t"¢i_dl::-qgl::)l.l].<Ni".JC_I"I

I::_a t"FLm ¢+;'3I.'."_i->:'i''ZdI:O I" _!!LV _!:._K".:ie IT.:/ O i:"a I::)IDI""O I::>t";.i._!ii_.i:pr)o i:.:_LI.....

].al:.i.or_:<,,_-dna.l.].l:,c.,ir_ternal to the _sc:_ft_are ,-such

t;Inat; the opet'iT._t/.OK"_-l::_HciF:i.e."_the figures

de,L:,ired tc. be ::.-7,ynt.he::-:_izedby keying in

_-e':{-.:l:_or_'-,e':..::_ to rsoftwate-s.]enet'ated que:-;tiou_,>:-:.

F::or .i.r,it_a]. man.--model, operat.ior,, t.lne abi].it.y

tO choof:.:_._:' bel;.wee:-?lq l]-g _-LI"ICI l"g i.:->::; re.qu:i, re)d.

A.3 mo r e da t.a _:::or, c:::_:;:,t i-, t r, g tin _..:-)e 1:i:ec L_:.::.o f I::)a r t i. a ].

grav :i t', or, I::)c,_i.:.:t.._.lre at-e !i_r.:r_erat.e?,::l _ i:.l"_e _tli!!lll .....

mode]. _:gha].[ be uF:)gradr:,d t.o a!].o_ t;.he <:l",o:i.<:_-{_ oF

_:)_!!t1'" [. ;.i <!L] '_! t _!LV ;i t;. V C O 1"/<J ..{ i; i _)rt 5::.:.

! ih,-!!, ili..:_rlfTtO<t(:P ! >:-:h_!!L]. ] I.t t { } [{-.:' _!!_ "-:i:.l' ,!_tJ. gh [.-- t:c:;)tbL:tY,:!

..:_::t_eim::_ ["(::;_ tt'_,:-.:.:,,:H..!.:!!_r_li. [ i.<at::.{ on o1: I:>odv con F{g ....
I.!t ,i:tIT.J..o 1i?::!.:.

!r_J.I] a] body con1::i!:-!L_ratJ..<)r_:.;-;:_::.:ha]]. I::,:-.,(] ) l,,_-i)y

s_:poc_Lfial:.:_.Lc_by ut..::;:[n!-]l:.he cor_fJguratior_ qL!ar_t:i......

•f"J.cat:.:i.or_ ,-.:cheme_ or (2) control device? c.;p_-.:c::J.-.

[-iabLe by using a device such as a track bal..L

C) i"" ITI O U S:::6?.

'Fine man--model, is requJ.red to qer0eKate appro--

F.:'Yi.ate]y ,:.i:,ized figuKes.: .Lr_ respornse t.o user ' s

_nl::)L!l: ear].y J.n tln_.::., ir_l-._::-?Kac:::t.ive ,:.:_es_Fior_.

The Ei:VA cc:)rl,:J:i.t;ior_ e:.:l",al.] J.rlipose t:.l_e mol::,i.J..J.l:.y_

,:i_-l:.rc:_r_s:}th_ arnd vi.t::;:[on res:trictic_ns whJ.c:14 mot.:.:;t

.-:!_<: ,": _._r _:!t!: ,:::_,] "4 _ _:, I::)r f-:, <: (:-,rl t l I1 ,::_ i![; i::);:!lc: d-:' ci; t .::!tt: j _:-_rl i!:i:";/t.,

_::.:1.!i IT. ,;)t ct<.?v_:! ' ] ol::)ifl!i)ll t.,t ! ',."_.:*_>:i.: .i.on,>: [l_t::._e,) i:.
The ,:i_It_:!q::)l_Ji::: (:Jet::) J c: t; .i orl ol: t;he [:J.gll.lr,:<_ :.:-::ha].] _:L]. t>:-:,'::,

<:h.!:irl!i_l<:_ i!-t t_.:.}_.:::F..H::)I"I?!:.:E.:, to S_l;!_tttllE-H"t l:. i.l'/l::)Llt::.:.:; ( t:.l"n{._ _:.:LI i t

'-;:l'ldJ.] be! :.:.:.:LU:)etJ.rrll:::,o,::.::{..:,cJover the b,!:._.,:.:.:.:Jcf:J.!L:ji.lt:.:.:.?).

Operat.or [nputt:¢ _hi(:::h sl'nal.], be r-equi_"ed ate:

c::) G e o Ill e t r J.c::: d a t: a b,_!ts c÷:.:J::{:::.r 1:I1e h ,_!!iI" d IA,t_!!tt"_{'}

a?g?:!:OCi.i-tt.l!HJ wi['.h thl:_:.P l:.;_t::i.:_R LIl-I(Jli._t " S[:.IJ¢:Jv.

O Re':÷:,tPaJr_t po.'E;it;.iC;l"ntE; [Of l::1"i_--_ exl:::._P"t.J.orl t.lrldc-)K

•,gt u d y.

o Arltht'ol:.:H::)m(_:Yl:.K.J.c;_ssumptiort,.:-::,_gt.ich i':L_;gt'ip type,

oxel'tior_ type (clynamic: or e_l:.atic::), eI:.¢::.

o liii:mpirica], survey dat.a ;indicatLn!-_ maximum

l=l::)t"CO I::_t" c} (j l.l (-: i. b ]. 6? b'/ I"ll.[llli_tl"l?:!.:_ c)f !i.:ljV{:_l"l !-_]ze p6_t .....

c {<<.1"_i ]. e_--: ar_<:l For <-_JVel"_ {:.::,"<_:._t[; :i _::,1"_>_..

....OS Di.,::-.:!:>].ay ReqLtiremer_t.':.::-:

a) F:or I::)i.ltl::)c)i:-eg C)f C:OdJl"lg+ simr:)]if:icatic)l'_ of.
C: O m p ] {:!-,x <1.::%:?..:(.:6:, m I::) [. 1. 6:,,:-:: _!3ti/(:J t e i!_l]. J. "g 111_ C: C) ]. O t <: i[3.F:>_!!L.....

b.i] i.l;y J_.:: a requ_remenl:..
I::,) A ]. ] I: o _ m':.:.: >:i_ha 1.]. t:;,e r e n (::tc<i.:,_ <-_,_ a _:::,<:.:c:;)l. L ,.t_s u,!i I: t_

<:.:'X [. _::.?K I"i.:!!L! ?:::_l.Ir 1::a,:::_:.:._:.-::r a t. h e r t; h ;_{tn t I"te b_i r e f r a in,<{,

['.K" i!_lrl ?:{.:F..)i!]lP {.._t'] [ t: 6:,c: h rl J ql..l 6_,?:.-:...

c:) The at::)J.].Lty t.o vary the t.rar_:-::q:_arer_c:y oF L..l"_e

fllal't"-IfiC)(J(.Z']. _ tg _:-.'.-:l.lt [: i!_C: C:_ Wt"ii._..H"I V.iebJ.l.l'i!i] Vj._!:.:d..!i!_ ]. ].y

b 1 oc::ke<J :.::.:.:[l'"t.IC:t.l.lt"G) of iT.hcf) I::J.s:ILIKC;.:._' _::.:.: iltt(i:_rrtai

'::_,I4e].c:.:.,tor_ .i.s requ], r_:mt.

d) 'lt"le c:i!{tl::H!!tl::)J.].J.L:.v t.o i.r_dicate VJ. 5:-:-:l.l_!l.J.].y I:::,]. C) C: k, (.:i.:'CJ
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+:_-+-t r u c: t: u r e w .i t.h h .].dden ( da s h ect ) ]. i n e:.-:+ i.,-_

P t-+,qu J.P-E+<::t 1:o r c: a ._--.:t-_,:..=.:i. iq w h i t:::h _:..:<!_i£ ]....-t. r a iq _.=.-]::,+!_i, +-++Iq c:"./
i. _:-_:I"_o t. _.__:_:_-::i r _!t_:,I _-::_.

(-:(_) "l" F'l {.:.:' _TI;31"l'"lll(::)(:](:(_ [ ':--::h_':l .]..]. h_:_v(.:.7, fllC_!!tlq,:.-:: l:.c) v_lt '/ 1THE:,

t:_ _ i clh t. I"l (-:!('_.:_:{ _::)[ i. t..':--: ,_:.P_<t;. _.:.?i'" I"i _!!L[ -:.:t.I Y f': ,_ (:: _:_e_:g _q":::.: ,:_

l:unc t.i.::,r_ ,:::)1:: lh_::e 1 i,._l_t: i.r;t(.:-)r_:-:.i::i.t.y on t:hc)::_P

i: '_. ]hc_ :-._ ,19r ;!!tdat :i.c)l_:._.: ot I::,r ] !9t-_t.r .......-_..... _::.h,:_]. 1 v_-t_ y

_::.:;IT_Oolgh ].y erE; ti:::_ljt" _";_(- (gf-':.: c:h_tlqgE.: (:)r :i.t-_f'l t.c-tt...1.C)F_

r e ]. a t..]. ve t.o t-h e ]. ].qh.. t. ,s.:ou _-_-....._.

g) The c:apab._ ].J ty i:or c:t"lan!ging ].ight. _s:ourc:e

.].oc:at.[on::_ an(:l r_uml::,er J.::s rcequ_red.

h) The al::,.].]..].t.y 1:..o c:a,:_:t shacJow,_; from ob.:iec:t..::_: on t.o
l:h{{_:, huInar_ l:igLIr_i_ ,:_r_,._ vl.c:e.-ver_:-:a J.:s Y_eqLt._r_,d.

i ) .'!!;l"_,_,::h::._':::;':-;hall. be v_{_ i.al:,.le ac:cc;rclirg t:.c) I1'_,-.,

t:::'(3 _:::::{. 1: J. C)rl _!_1FICJ I-t iJ. m b li-__ i::) f ]. J. !i_!h 1:. ,:.:::o i.I F {:: _.:i__::_:.

i. 'i. '1:. _:fLCIOWP:-!:: :-:_:;h{!!1] .] I'1 _!!Lv_:-:E, ".-.I0L:)CI [ h , _:_:':1"1_1t'" P (:l(':iE'mA. i" [:::2L t i c)rl

] .i rl(!_,_i-:.......... (!lri(:l l::qi::, {::)1: V_:]_ iab ] ,":-' d,:!_r k,n ..':".'....,...:.:i.n I::)_ r::,p,:)_......

i i _)I'I ["() ,_]{-:?rl.,.::,l'.:!t I. _:[irlt:) i !--.HI I i ] ] l.ll_ii I"l_!!l t" i ,:,11 ! r',".,, V:.

,::._ r _:.:.,:::lLt.i t (:.dry{:.:!r_ L ..

I. ') Ih_-:.:-, c:_:q:_at::, :i. ] i t":/ i l. _--r_,.:,--p,,..... ] <!_lrl i!_ll"l(] _:._lll ::)(_ I1"_ 1, ,/,

::.:F._q I..IE9rl ::: (i-? _!_ (_:e r :i e,:-:.: (::_1: rll i!!t rl - h _!!1I, d 14_9.i, _.>? c) i, .:i.E.:,rl t _!_lt..J,o rl _:_:

.:i._:_::r e q U :[ F e cl _

rll) Th(-:.:._m(-=lfl.--.-mocJeJ[ ,:-.:ha].] be c:apab].e of (:]J.,:gl::)].ayJl-lg

all of the required humar_ figure ar_d gE_Olf_et:.r.lc:

(._:_[:_!!t plus any ref:erer_c:e point.,g or _:gyrabc)l._-._

t4h :i.c: t-i m_-_y .1::,e, _-_ q _.1:i.r _.!._d t. o _eiq h a n (::_:.:-:a iqa .].y _:.i:.:J._g
(.:-:,f flee: t..i yen es:s.

r'i ) ]-h_:"_,::T.E._ pC)iFit.':::-: _gl-li_:_ 1 ]. [-)E) ::gl.lpl._r [ITII:)(D_::SI._H:J O1"1 I:hl.:_

hLllflQIq i:]t_L F(? {!:Llqd J.t':::: ,!!_:g_:gOc::i.c_l'.-c.e(Jg_:_.om_:::'t._'/ ..

,,) I-!_c_ ]::_::,i.-_ t':: b,;i ] J be' ,:h"si,:_lr_atecl b"/ ':::ymt:-:,l :. ar:,::l

r.. ):i. n t, )

I:::,) rl-_,:.:., fl[i._!ll-!, rflc)c_(-:.?] ,_i::l--_;::_lI have i:h_.:., (: _,!_l::,_ l::,i .]..{ l'/ ,::)f:

l:_::"i.l-I,:i_ ror.i.lll:.c_J of r.:,.l.ol.l..(:.:.)(._ )1"1 h_f!Lrdc-:oF)y i..rl _:!l

vi!_K.i._:_.._t.y of _:g:i:z_:!..,_::_:whic:l-l ;_:._re ;_pr.:,rop_-:i.at_:q, for t:.h¢_

i.ndiv kdua], t.a_.-::k und!{,r _:..:._tL_(]y.

q ) V _,.:_:ua.l 1. ine_:..-:.-of-----.:_{-igf"_ t _,..:ha I 1 be _, ,- " ly. ,:._.:-.._. (:_[. _:i.:,.....

1:i n q._u i '_;h a b 1 e t: r o in l i n (._=.," i n t. h e d i ,_p ]. a y

(Jel:, :i.c: t..i. n !:_ geome: t r'y.
r) rh,.:+, iTlaF,-mO(_{-Te]. :s;ha.[.[ hav-c..._ t.he c:apabi].il:':/ of

g i.z-_rl e t" ,:-!1t'..J- r' g a n d d ] s p ] a y J.n g r e f e r e n c:e d :i m(:.:.:n +,:-:.:.i o n

].tries for t.he purr.)o_--,e of inc:rea,:sed c:].ar.].ty c)f

;!!_r __!!t] _,'t" i. (:::;!![1 %i !::!lq :i f: .{c _:_r_c:_-_.

.tt:_ I ,::e I:rr:)lll t"i,P!L_ ,:jb_t_:ll' (::) _il_"(:q[l({' [" I' '/' ] i I'1, :'!:-Z.:,, t J'l{' [';_.1111_!!11"1

1: J.gure ,31"_cl :[ i.r_l:_.P_b:-()l: ,_.z::igt'-_1:.
t. ) D i. I11e--Pri 2:; i. (:)rl .I :i. r l (.::.?_::!: ,:!::h #t .l [ c: C)l"l t:_::J _:.:_:11 c) f ,::1_ t :] L_I_ .:(+;_1cl_::-:,

] ' " '" arlut Jr'• ! t ". I"ll.llll(-:!:_ ;::1 I ,:] "i inF_rl,:-.:: !1 C)l"l!:_: ..

cl_:.:,r_o_._t i: { r_'il;; ,tr_d _:ii '::1::'I _::ty i.n,;! .:_ it-,: I i )r_ _, !

'[i.:1_!!1_liiE:H"I ['_::-:; :::l.lr.:)_{._ :{ iftl::,(:),::::(.:.h:l I::)ll [.1"t1::::, I'ii.tm{!:trr l i, r _ ,., ..

v TI-tI(-:, ffl_!]ll"l-ffic)(_E:, ]. ,;ha !. 1 have I::he c:ap,:P_l:>_. 1 i I"/ _::,1

(:h.!:_,l..ec:t.ir_!g and (:tJ ,:-i:_p] _P_;/Jncl in a c: 1.{:.:e_{{_-, .:.::_1t _:ti _gl- t:......

fl::)rWi!._t(] II]F._I"IFII.::.Pr _ i!'ll"ly phy_:::i.c:a]. ].r_l-i.:E-)rf(;!.,r_:-_r_c:l-:_'i!:

I:.)E.)t:.l,ll:i_:_r'lt:h_:_ I_uii]_hrt fi !::]I .I Y E:" _!!11"1_ ••}.t:•_::: 'i(.:1..11"t'•(H..l•rll._j rlli:]

14 [+]"IE.) Ifl;!!trlffiO<:J(::._l +:i.:,ha] ] have +t+.he C:al::>abi. ] :i. t.y +:)[:

~_.
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f',.t].]" t.lqree--axi,:g rotat.i.orl of the visua].

d .i. ":_;p.].ay.

× ) -l+i")e ,,:::al::)abJ 1..[.tv l:o .].oca] ].y i.r)crea$.-e ar)d

,:.t<:<:rea_:.:.:.:<? the _::-.:ca.I..<._ol* [.he <l:[.<_:.:p].a'/ed i:"i.!;!ure and
_"l .:!!1i" { :] !,q,StP i-._ ]. <:.:: I" _:_.:'q I,! j P" C.:'(:.J.

":..) The man-rno_:h:P]. %ha 1. 1. have t:h,:-i:, the <:al::at::.'.i.. ] i t-; ,:,t:

, J r {:.tt_Ji I'i !i.-] (:::O ri t; o Lt t _.:<: i::)l+ [. lt <!-:' I] 1] tll,!!t t-I [ .i. !_]I.] K 67 _1 i"1 i C: 1+I

dep J.c i:: i. t:-:_-.: i rl te r sect. i on w i t.h an d t.l_ e .i.n l:en s i. t:y
c) f: i'"aC'Jictt, iOrl al-i(J [].l..ticJs.

z) l-h+:i._ inar_--model s.:ha].l haw-_ the capabilit:.y of

dJ.sp].ayir_g resu].ts of sl:.rengt.h ar_a].yses.

aa) the mal-I.--inode], gha].], have the capabi].it.y of

(J j. El::) ]av j. r! !)"I 1:.]"18 ,Etl"l t;l-i I"C)I::..)c)m8 [:. P+].C: as:-:--.:l.lmp 1; ]. c.wi S al"l ct

i. n ]. l:: i a ] c on d :J.L:.i. on % fo r each an a ]. y t i c a ].

get:!.:.:,:_:.:ioil. Thi% di..sp]+ay ,!::-hall. se].ectab]y I::,e .].n

a I:)_"{::)lrll 1l{.grl 1-. _:,oSil:.ion o1"_ a]. ]. graph.:{.c outpLlt
'[:' O V til _!l t. _:::.:.

.....i:!,:, !::y_:.l..Ofll {:::<)lIIl::).::t I" i ID i. i i l:y R<.:?cI!.I i ;"_::,m{<.,rl t. -:.:

..!_) I h,:., mar_-mc::,:h:.:,]. '::<:hal .1. I::,t:-:, I:_J ].]y i n t:egra [.al::).l.e L,.!i th

_.,,_l"Jal::ever CAD tgy,gt:_!!.)fll J.:.; adol:)l:._.::_d a<-:: t:;tar_,::tar-,::t by
t: I"16) <:' rl !_:1i rI (P 6:, P- ..i. rt g o I" !_j ,.!tI"i .i 2: _i!i12.j o I].

I:.:)) ]-Il(!? g(._-)omt::.Ptl.".ic (lat.a, [':)L:L':_-;{.:i-:'Ijl::)orl 141"_i(:::1"_ t.'.l"te I'_uIl'lal"l

figure J.s superimposed _z-:,l_a_l.1 be t.l"_e CAD dat:.a
b a _i.:.:ri:'.

c) Tl_e ir_t:,J.t./output, devices o[ the mArl-model.

,:._:ha.1..l be tho%:e ,.b:-z-ed i.n the CAD sy_;t;.em.

d) Arly aLtx.i.].iary device:::-,, SLt(::I'I as t:.hos_ re,::._Ltire<l

1:O1" real time al-ta]_yset:.::, %:ha,.[]. I::x.:? ::::apab]_e o1::
t_ar_d]ir_g the CAD dat.a ba.:!.:;e.

e) Any .:i.r_t.c_!;jrat:ior_ of an exl:.err_a]..'.::.l:.rer_!;tt:l"_ ,:..::.ub.....

__)ul: ].n+.:.:, !.ui.l-l_ l:.h<{, man-mo,:t+:,] <<:h,:{t] ] yi.;::?] ,::1 _:_ i: i l_a]

l::_r <,,:!u_:: t: _,d_ :i {: h <q:::,:::,PaL.i t::,r_;_l ].y ,tr:,:l '...'i s:u,!t 1 :i ,/

i:L! I"t {::: I/i. (:] r] _g _!!t5; <:t ::{.:1. rt !i;I ] @ 1::>_!!tC 1.<.,:.!t!i_)<:' -

1: ] The man-.-mod<+], d,_t:a l::,a_:_:+:._<.ha ]. ! t:Pans:fr{_r I-,::) .a ! t

["_<!:.Li" <tWa t" e l::>ei' j. i:)t_ _:::.)r a ]. :..;.

g) The hard-(:::opy out:put, sha].], be (::oml:)atil:.,]e ka.i.l:.l-_

e x i s t i n g (::1r a M i r_g $.,t,-t i"J(Ja r d <,.

-07 ._,(A TBI:I b.i omechani c.a..l modo.1 .sl",a.l 1 b_? u i:.i ..Zi z,+:..+<f

for ,_rT t:hroporoe t:r_i c: ar,a..l ,'_+";,,._.,.,..s..):_

bJO R K I...() A D M(-)D E I...I 1',1(3

..../:),S' ¢" ( T./:_P TBD z_ii,ro-.-£.7 _or./.,' .load /nc,'<::/_:?..l _!;hou] d t,_!!,
u _::i 1 i _:_P<:]. )._

.....__';, Ti_e ta{:_PI.,:J.t:::,4!t_::j m<)(J(.:i.]. ::?:.:t"J +!!L]. ]. _itcJ<lPo_:.:.:.:_:.:.:.: t.l_<) I":,'::,[].Ou._il_!:]

a.) li!'PP"+:)t arlal.y,:{;i._:.:.:/op<.:_ta[.iri!_j s:t:.ratP(:ly/(:::le( .i.t:.:i,.i.orl .....

m a k :i.n 'i.:1 {:+:'mp h a !.; i s: (::le t.e r m i n a t. i. _)l_ ..

I:::,) ] ;{it?::-;I,', V ::.:.::.. " llt (?:-!rl t..!!it ! " .-,.f) P _.<.]. (),_:!t cI E?M I::>l"t a _):.;:_:.:.::(::JC,17t.:-:.)Pm i rt _:t....
t: i o r_ .

C ) .... '• .:,i.t[, (::<: t; J..v(-, t _<:+r::l"+l"+[ ':::lLt ;:.m; empha_.:.:.: i _::.;ch_++t.+::.>rmir_ !!t i t,n ..

(J) :] (::)rl 12p (-+ t cJ y I"1_!lm J c: _:.:.; fll c)d (9 ]..i. I"1 (i_ E.:,m p I"1 _!l5[-;i. ::+:; (J (:{.?[. i{-?P ITI :i. ri i!!t .....

l; .i+o n.

+i.') T+:+-_mi:.:)Ol,a ] eml::>l"_a% .J.+::+:_o f: wo r k ]oad ..t"..........." c,,-",:.:..=...:+m(.,lt.. :

F' P ed J.c 1; 1.ve v% eva ]_LI !_L;J..ve t:.(::)r:)1.s.:_

I::'HYI!:; I OI_..OGI CAL_ MODli!-I_ 11\t[3

3:15_:,

1 3:2.

I ::!;2

I::;- 4-- 4 7 )

t;-,::1. 4 7'i
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.....I 0 :_,(Ph),'.'._.i o..l og.i c:,-:_l mc;.&_P .l i n g r E_qu i r emPn _.'._.: a t _'

!P.,D. ,) ._,

I.i:$2
I
I

CAIqD :1:...............................................[.)ATE :.,...!l,:,N--LITLT.ONS

"1:':'1/:',rl l.H r OF-:_OIII_?[7t y

c ) The r eqt.ll. Kelllell[: For t.he tIial"t--.-.lilod@ 1. ' .i-: acc::(-:(,l:)t.:i.rl!;_

1.arge qLLant, i[.ies of empiri.c:al Ilt.unan dimen:sior_

data wot.[.ld be sat:--;ifJ.ed L:.)y a syst.eln fDr

d i _-1i. t i z i n g d.i. me n s: J.o n _:i.:,d i. r e c t 1 y f r om h urn a n

tf_lJl:,..i_;; [:.S arlcJ al.llgC)ln_lt:.J ca] ].y enter.i.rug the data
]i,i-l l:,(:) l:.]"lE_ ffl i_ l'l -- ill O(J {:?] ' _:!!.:(:Jat_!_l I:)i-.l::{;E_.

i::) Tt_(.::-:, K6_Clt.tJ. r{:i:,m(._{,nt:. [:or [ll_.:._ Illal"l-IllOd(_? ], _ 2:; Lil..I,t.ofTti!!t f::.....

J.ca ]. ].y r(.i.*c I:.:i.[:y i.l'lg POI:)LI !.d I; :i.on SLIr'VCEey 1.npL!t:. _::la [:a

t:,.::)t f:Ut:L!re !_rowt:.h t:.t-_:_n(]_:ii_ coLl].ct I::_e achi,::.,v_:i.,d I::)y
{.r_ (:::(::)r p (:)i. a l: :i.o l! o i: t !__.-_ _!!t!::)1::)r o i::)r :{,a 1.{:-? ] :i. I"_(:_,.:!__

._ {:? _::1 i'" F:' c.:,:.: :i (31"1 "}: i. t"1 [: !'1 ,'.-' ID(;(.'t(_ ! ':.;C) [: t':Mi!!l }'" (-:(' ..

_::ta :' _,, [.or_o3t:¢-_rfl_ {:l!._*,::i.,::.,.,r_{i?oal -::hc, L_!..cl I:_f::, t_.'. il_, {_._@::._

a l.!i;_of i. l:hm,-.: Pof o [.h_.:i_ l:.y t:)e!:-.!.; (::)I- l::)ot-;l:u.ra [ ,:J(::_vi ....

ati.Ol"_g sL.lc::h a'2.; tho,-:._:_ CaLI..c:;_:_(:I by acc::eler-a[.ior_

a n d h a n (J.:Lc a p s.

bb) A satJ.sf:ac:tory scheme t:or the qLlarFtif:icatior_

of joJ.nt (.-.:onfi.g.Ltr'ati.ons shoLtJL,J be developed.

hh) 3oj.rlt mo[DJ.]]t:y cl"_ar_ges ,:.:hoL_].(J be specJ, fJ.ed.

IT)S D ]. ,-:_:pl. a y

b) If: t;tt._e _::;o].i,:.t motto.ling (:anr_ol; be achieved, a

r.si._m.I].at6:,cJ gl4i.n g.r:_nerated by a veKy cten::;_-i:, c,Ji.t_-:._....
!: _-tim _ :.l_:t I ! !::_:) _ _;n,.:. i ,.J(,t _:.:.:,,:1..

REFER. NO).
................... z .....

c'.E..J;.._T.!f?A!.....&._.,..._JJN_PT_22:L.N__5

(::) I::;omputc_ri. xed anthropomv_tric mar, mod,-:-:,l.i.ng i,:::

reqL_.i.ted for <" )- " '.... ' "of. dt.:E_ ,)/._:_ t..:LU_ IIial'lr_E_,d iflri<J lt/al"l .....

l..{i..I .J(....J _gyfF:.:t.l-:{:'lllf:i; cj(:{_,:.:g i. CJl"_:_o (" .7._(

REFER. NO.

:_: .... _:........ ......I_f._.l" I.r_ Of c:oml:Ll_.i:,£E-.,An ./':,,...,Uf: f:,a.s b_P_Pn d_.-.:,fined for ._;t:l.ldy t:o c.,-," ';-
&e f:.i ni t: i on o f- _h i .,.-::g_t"_> .l .i m.i nat ;.' requ ._:temer, t:.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

I[VA/EVA I NI-F_[RFA F:[i:i

HAN-TI{N D E D

PRELIMINARY

55401 WORKSTATIONS

CROSS REFERENCE TO RFP PARAGRAPH No:

Re v i. c:e d : _..!ff,L..U-?.Z.!Ii!.&...._.

C-4(2.2..10.2)

R E QU _.._____..RE ME N T S

i,Ji-,Pk ?;TAT TC,H L,I:::F [ N TT T i:_H

O] A cr,::.,w ...:/:atJc, r_ t:::,ha]] I::)_--._di.::,1::ined ,:ts: ar_y
.I.ocal:.J.on J.n the Space Sl..a£jr:,n where a _Jed.[ ....

cql:.ed t.a_::.::l_, or ac:l::[v.i, ty :i.s performed.. The

to[lowing areas are worksta£._.or_,.:_:: consoles,

EVA worhs.it.es, genera]..taborat.ory, p].ant:.

laborat.ory, mat.er£als science ].aboratori.es,

anJ.maJ[ ].abora£ory, remote man.i.pu].at.or sysfiem

cont.rol console, communicat.ion/dal_a management.

consoles, and ma:i.nt.enance .].ocat..i.ons.

-02 A thorough analysis of t.he requirements sha.!.l

I::,e done [or each worhst.atior_ t.o det:.ermine /:.lJe

!at:!,,., op¢:,r.::tt_r :::,c£i'....i[Jot:::., ]_i,w..] ¢_1: JtlJl:,::,i_!:t

i ()l'j _'C)r) i % ._ @qt.l.j l::,Ii](.:,F t1[" .. ('t"C .., ni....'_.:_..:'q_';:rt,_'":/ [t_ !1!( "-'[:

the r equ J..r ,;i_.men t.s.

---IS,iS Each worh_..:-::1::ationsl_ai...[ mee£ the baselJ.ne

,:i-3afety requJ, rement..s t:or the Space Stal.J.or_ an_.t

will. provJ.de u/:.i].il:.y power.

-04 Workstations equipped to perform identJ.cal

tasks (e.g., st.at.ion housekeeping [unct-i.ons)

shall utilize prime/backup logic with appro-

priate safeguards aga:i.nst, dual f:unct:..iona], pat.h
c:ommandtng.

WPRKSTATION GENERAL REQUIREMENTS

,,'NiiTES: 1) !Jntil the results:: of tl"le pendJ.ng ,>:.:lu.tdy_

'"F_.t:IT:-_-i,4--45F:'), I_aw:.? bePn fJna].J;:ed., Jt J,:: re(:qm--

m_:_n,:ted thai., in cnnju.r_ct.i._:_n !._:ith the requ.J, re!nix, r_I:.::

given .in l:.hJ's ,:{-:;ube].eMent._ reference 159' and ,)",:_C..-.-

073E',TB, "Crew Sl:.at.:i.on Spec.i.f.i.cati.ons" be ut-3:ed
fo_ des:ign.. Reference ,:!;81 c.:hould also'be used a_:{{:

a t.-:3:econdary reference..)

-06 Layout

REFER. NO.

132 C-- 4-54

132 C-4-54

I S 2 C _4 - 54

132 C-4-54

] ::;...' r:-4 F,4

1 !::i':?_SAI
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a. bJork.,-:tal.-.iorl,:_: rd-lal.l, bo ].aid r:).tt I::,y fir_:i_:t con- I].Sg(pp 4.4)

<_:idet-ing. the t-:MU.-.5:.u:it:ed opetat:or",:+_ needt{;-, ',

capal:,.i.].it:ie,_:; and rar,gc.:, of pl'_y,:-;ica], dJMfftlqt:g]C)l"l>i): I

i!!trtd ti.l'-t_:)l"J d@_!::,Jgrlirl!? M<)VI,:._SI_;!!II'..J.(::H"I }Ji!!Lff(Jwi]!tr(::P t{:) ]

i!I<:(:::{::)fTIH]i::)CJ-:I;I t <:.:' t'h f:"--:i() i" t:!ql.! :i r emF,rt [_:_,_ I

i::> .. I,xlO P' [< :F::[ ,!!i L i .,::_n_.:,:::::t_:_! ] i:_O ] ;!:t i <4 C:d.IL :[ VI "O:l.!( 1"1 _:t Ld_:ty ] ] [!;':iJ (i:::,.r.:) 4. J.

ll_at operai:x::_r b,::,<!'/ ,,:;t L{:)r_ r eq _tr,'.:P,:[ I ,:, per i:c, rm ',

i!![ ]. ]. bJ.(:)l'" i,<5 [.:_1 t ]. C)I'] I::u.r] C:: [- J C)I"I :':g F::h i!}l ! 1 f:)(..? Ill .{ rt :[ 111]. z (:P(J, I

c. Norkst.ations ,:{:ha].l be ,det:_igned such that: all It59(pp 4.4

ext:errJal dJ.st.K_!lct.]rlg st.imu].i t:o t._e or.::,nta_.or I

are minimized. ',

e_ Workstat.ior_s shall, be designed for 0-.!_ body ',l.-:._].(p 1:_.':

rD c) t::.-:t. i..i i'" e . ',

f. Work,--t:.at:i.on,{.:_ _:i.:,hc::,u.l.d be l.ocated t:.o mir_i.mi, ze: ',lS I. I:-) ]7>;

i. I"1 t:@t l: {.91" E:'rJ c: e t:l" olll t_ i!_[:"[..i.<: ;!_lrei-JL:::. ]

97.. :_ ( Th,IP M,lO.P'_.'..'.!:;'t:L:-_ t: ',' ,c_rT(-: !!!:h,)..-;¢i .1 ,({._t:¢?¢::_/LbThC;'_'Y,:<¢t:i<P TL-_£. _ ', 1. 59 I::)1:..: ,..I.. '

Y.tfft../---_:u.t.' t,gd ,1:r_!?u._m_!i,m&Pt _,.:ii:.a_:-h <:tt t::_;::.._._.::_.._:# _,

I

....F! 7 _" i.:i: i _,n

._:,. _ (A ;( ;" t,,,'c.t.,'k :;!.L,:_ t: .;:;::;.n,:. ,:::.h,.<_,; i' t,,o <&::i:.:!;.," .::Tr:,,!ii:.d,:.<:,,".tm.ti.,":,.g I ] 5';' pp

,':::_!:*_!_._-,_:L: _ ;::_r:_ /:._ <:,m ,:_ <: _!;"Y'.s'.}'m fB [_ EV,_P Rm .Fmr ,,;,r,_::_:;, ] S. :,:!. ].. 4,

!:]':,_!? :i_:t:a t: .l:on _5 fun_: £ _ d'/?. ,) _, _,
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MASTER REFERENCE LIST

MASTER # WHERE USED REFERENCE

i00 10901

20701

21401

21101

21302
55214

NASA-JSC, Skvlab Experiment M487:

Habitability/Crew Quarters, JSC-09677,

TMX-58163, Houston, TX, C)c:t1975

101

102

GENERIC

10902

10903

21308

2O102
55214

20701

21302

30601

21306

NASA-MSFC, Lessons Learned on the Skylab

Program, T74-16871, Alabama, 22 Feb 1974

NASA-JSC, Lessons Learned on the Skylab

Program, Houston, TX, 6 Mar 1974

103 10107

10205
10901

I0905

20102
20402

21002
21003

21004
21101

21103

21104
21105

21106

21108

21201

21202

21308

21204

21301

21302

21304

21306

21901

55204

NASA-JSC, Crew Interface Panel Space

Station Habitability Requirements Document
JSC-19517, Houston, TX, Dec 1983

104 20201

20204

20210

20701

20702

20703

20205

20801

20804
20805

21901

5oe, o2

55202

Technical Memorandum 58255, Space Station

Medical Science Concepts, Jan 1984

105

106

21501
55215

GENERIC

NASA-JSC, SEB No. 1, Translation Modes and

Bump Protection, JSC-09535, Houston, TX, Jun 1974

NASA-JSC, SEB No. 2, Architectural Evaluation

For Airlock, JS0-09536, Houston, TX, Jun 1974

107 21504 NASA-JSC, SEB No. 3, Architectural Evaluation

for Sleepinq Quarters, JSC-09537, Houston, TX,

Jul 1974

108 21504 NASA-JSC, SEB No. 4, Design Characteristics of the

Sleep Restraint, JSC-09538, Houston, TX, Jul 1974

109 GENERIC NASA-JSC, SEB No. 5, Inflight Maintenance as a

Viable Program Element, JSC-09539, Houston, TX,

Sep 1974

ii0 21901 NASA-JSC, SEB No. 6, Space Garments For IVA Wear,

JSC-09540, Houston, TX, Aug 1974

111 21502 NASA-JSC, SEB No. 7, An Overview of IVE Personal

Restraint Systems, JSC-09541, Houston, TX,
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Oct 1974

112 21001 21003 NASA-JSC, SEB No. 8, Cleansing Provisions Wit.bin

the Waste Management Compartment, JSC-09542,

Houston, TX, Oct 1974

113 21501 55215 NASA-JSC, SEB No. 9, Foot Restraint Systems,

JSC-09543, Houston, TX, Dec 1974

114 GENERIC NASA-JSC, SEB No. 11, Personal Mobility Aids,

JSC-09545, Houston, TX, Jan 1975

115 GENERIC NASA-JSC, SEB No. 12, Temporary Equipment

Restraints, JSC-09546, Houston, TX, Feb 1975

116 30501

_D503

30504

55305 NASA-JSC, SEB No. iJ, Tools, Test Equip,Bent and

Consumables Required to Support !nflight

Maintenance, JSC-0')547, Houston, TX, Nov [974

117 21004 NASA-JSC, SEB No. 14, Personal Hygiene Equipment,

JSC-09548, Houston, TX, Jan 1975

118 21503 NASA-JSC, SEB No. 15, Cable Management in Zero-G,

JS0-09549, Houston, TX, Sep 1975

119

120

GENERIC

GENERIC

NASA-JSC, SEB No. 17, Neutral Body Posture in

Zero-G, JSC-09551, Houston, TX, Jul 1975

NASA-JSC, SEB No. 18, Evaluation of Skylab IVA

Architecture, JSC-0')552, Houston, TX, Dec 1975

121 21101 NASA-JSC, SEB No. i'_, Food System, JSC-09553,

Houston, TX, Feb 1976

122 GENERIC NASA-JSC, SEB No. 26, The Methods and Importance

of Man-Machine Engineering Evaluations in Zero-G,

JSC-09560, Houston, TX, May 1976

123 GENERIC NASA-JSC, SEB No. 27, Personnel and Equipment

Restraint and Mobility Aids (EVA), JSC-09561,

Houston, TX, May 1975

124 10102

10106

10107

10109

10204

10302

10303

10404

10405

10503

10_01

21401

21402

21505

21503

30301

30302

30303

30304

30305

30306

30307

30401

30405

J040.,

30407

55101

55102

55105

55215

NASA, System Operatior, s: Book 6, TM 86652,
_,:,4Houston, TX, Mar 1'-'"
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21804
55214
55304

55303

553O1

125 30102 55301 NASA-JSC, Space Station Operations Plan,

JSC-19946, Houston, TX, Aug 1984

126 10605
21002

21901

10903

21304

NASA, Space Station System Operational

Requirements, J840062, Houston, Tx, Dec 1983

127

128

30105

10107

10903

I0905

20701

20901

20903

21202

21303

21402

30601

30603

50602

10901

55214
20904

5530_,

20906
21001

21302
21306

21901

30602
30801

NASA, Life Sciences Division, Human Capabilities

In Space, Headquarters, Washington, D.C., Mar 1984

Boeing Aerospace Co., Space Station Habitability

RePOrt, NASW-3680/CCO081, Seattle, WA, Lo_,Feb 19':'_,_,..

129 20901

20705

20903

55306

30601

30602

Boeing Aerospace Co., Space Station Nuclear

Submarine Analogs, D180-28181-I, Seattle, WA,

13 Oct 1983

130 10109

10301

10302

21201

20901

20902

30601

30602

30802

55306

21002

21003

21004

22001

30105

20903

20904

20906

21001

Boeing Aerospace Co., Soviet Space Stations

As Analogs, D180-28182-I, Seattle, WA, Oct 1983

131 10102

10503

1020o

10303

10404

10901

10704

10706

10903

20403

20901

20902

20903

21002

21302

10104

10204

10302

10401

10601

10701

10705

10902

10905

20701

21201

21202

10703
21004

21303

Boeing Aerospace Co., Space Station Habitability

Design Recommendations, Vol I, D180-28402-I,

Seattle, WA, Nov 1984
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21306 21307

21401 21402

21404 21407

50103 21701

21702 21703

21705 30404

30601 30602

30603 30701

30801 30901

40102 40103

40201 40207

40209 55102
55104 55105

55101 55106
55107 55204

55214 55217
55301 55_0_

55307 55401
55402

REFERENCE

132 10102 10104

10106 10107
10108 10109

55101 10201

10202 10203
10204 10205

1020_, 10301
10303 10400

10401 10402

10403 10404
10405 10601

10_05 10_07

10703 10901
55202 10902

10903 10905
20101 20102

20103 20107

55201 20205

20210 20302

20304 10302

20404 20502

10501 21002

20601 21003

20701 10502

20702 21201
20703 21202

20801 21205

20804 21206

21001 10704
21302 21304

21306 21501

21502 21503
21505 21506

21601 21602

10503 21703
21705 21706

21801 21803

NASA, Space Station Definition & Preliminary

Design, Request foF Proposal, Solicitation

#9-BF-10-4-OIP, Houston, TX, Sep 1984
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21901

50101

20212

30301

30304

30306

30308

30402

30404

30503

55106

30702

30901

40103

40201

40205

40209

55102

55105

55303

21308

50401

50403

50405

50407

55215
50701
10906

50102
50104

55109
30903

40206

50107

55103

55107

55204

55206

55301

55307
55402

10701

30102

30107

30303

30305

30307

30401

30403

30405

30504

30701

30703

40101

40104

40203

21205

30505

55104
5521_

55305
55213

50402

50404

50406
50601

20501

30103

50101

50103

50105

30603

40102

50106

50108

55106

55203

55205
55217

55304
55401

133 10104

10206

10902

10402

10901

21005

55307

21302

50701

40104

55402

21107

21001
21002

10903
10904

10905
21003

21206

55401
21108

40201

40205

21109

NASA-JSC, Space Station Reference Config-

uration Description, JSC-1998'9, Houston, TX,

Aug 1984

154 50101

50104

50102 Rockwell International, Requirements/Definition

Document, Airlock Support, Contract NAS 9-14000,
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135 10104

10201

30701

55102

55307

50701
r1 -}.I0_0o

SD72-$4-0106-4, 15 Jun 1976

McDonnell Douglas Astronautics CO., Thuris

(Generalizations on Humar, Roles in Space_

Vol III, MDC H1295, Huntington Beach, CA,

Oct 1984

136 55106 10601 NASA-JSC, Space Station Program Description

Document Book 6 Appendix B, Systems Operation,

Aug 1983

137 10303

10205

10206

55102

55103

NASA-MSC, "Mobility & Restraint," Habitability

Data Handbook Vol. I, MSC-03909, Houston,

31Jul 1971

1313 10204

10502

10303

21503

21601

55216

10503

55215

21501

21504

55102

W. Pogue, Astronaut Primer

139 10205

55102

W.E. Woodson, Human Factors Design Handbook,

1981

140 10302 10303 NASA-MSC, "Architecture & Environment,"

Habita.bility Data Handbook Vol 2, MSC-03909,

Houston, 31Jul 1971

141 10303 10301 NASA-JSC, Crew Station Specifications,

JSC-O7387B, Houston, TX, Jan 1982

142 10403
55104

NASA-MSC, Factors Affectin9 the Interior Design

of Crew Compartments for Long Durat. ior, Space

Flight, MSC Internal #68-ET-16, Houston,

15 Sep 1967

143 10603

55106

NASA-JSC, Space Shuttle System Payload

Accommodations, Vol XlV, Rev. H, JSC-07700,

Houston, TX, 16 May 1983

144 10603

55106

NASA-JSC, Space Shuttle System Payload

Accommodations, Vol XiV, Rev. H, Attachment 1,

JSC-07700, Houston, TX, 16 May 1983

145 10601

10603

55106

NASA-JSC, "Spacelab Support Systems,"

Shuttle Flight Operations Manual, Vol. 19,

JSC-12700, Houston, TX, Aug 1979

146

147

10605

21601
21_02

10705

30301

55216,

NASA CDG Workshop, 24-27 Oct 1985

NASA, Space Station System Requirements Document:

Space Station Program Description Document,

(prepared by Space Station Task Force Concept

Development Group), CDG Final, 25 Dec 1983
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148

149

150

151

152

153

154

155

156

157

10701

10703

10401

40102

10703

55107

10701

10702

10503

10702

55107

10703
10706

55107

10102

10901

20701

21001

21301

21305

21504

2150_,

JOJOJ

40104

10707

55107

10707
55107

55107

10706

55107

10404

10902

20903

21301

21302

21306

21505

21701

40102

John Murphy, "The Challenge of Coating and

Assembling Space Shuttle Windo_s," AFML-

TR-76-$4, Aerospace Transparent Materials &

Enclosures Conf., Atlanta, GA, 18-21 Nov 1975,

pp. 603-635

NASA-JSC, Man-Systems Integration Standards,

JSC RFP 9BE3-6-4-45P, Houston, TX; 1985

N.S. Corner, "Optical Requirements for Aircraft

Transparencies," AFML-TR-73-126, Transparent Air-

craft Enclosures Conf., Las Vegas, NV,

5-8 Feb 1973, pp. 47-67

W.T. Ham et al, "Ocular Hazard From Viewing the

Sun Unprotec:ted and Through Various Windows and
Filters," AFML-TR-73-126, Transparent Aircraft

Enclosures Conf., Las Vegas, NV, 5-8 Feb 1973,

pp. 753-773

NASA, Anthropometric Source Book, NASA Reference

Publication 1024, 1978

Wright Patterson Air Force Base, Light Trans-

mission and Haze Requirements for Transparent

Enclosures (by H.C. Glover), WADC Technical

Report 55-55, Aero Medical Laboratory, Ohio,

Apt 1955

R.S. Bruce, "The Design Development and Testing

of Air Lock and Viewing Port Windows for the

European Space Lab," Proceedings of the Society

of British Aerospace Companies Conference on

Aerospace Transparencies, London, England,

8-10 Sep 1980, pp. 697-705

NASA-JSC, Man-Systems Division, Aug-Sept 1985

NASA, Elisht Investigation of the Landinq Task
in a Jet Trainer with Restricted Fields of View,

(by J.J. Perry et al), TN D-4018, Washington,

DC, Jun 1967

S.N. Roscoe, Flight by Periscope, Performing on

Instrument Flight Pattern: The Influences of

Screen Size and Image Magnification, Aeronautics

Bulletin No. 9, University of Illinois, Urbana,
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158

159

1_2

163

164

1e,5

166

167

169

10705

55107

10701

20501
55401

40102

40201

21505

40102

20401

20401

20401

20401

10701

55107

10701

55107

109O1

10902

10904

21001

21002
21506

MASTER REFERENCE LIST

WHERE USED REFERENCE

It, 1951

R.L. Olson, "Space Station External Viewing

Requirements, Boeing Aerospace Company," Memo

2-1681-HVJ-O07, Kent, WA, 20 Sep 1984

22001

55107
55402

40206

Department of Defense, Human Engineering Design

Criteria for Military Systems, Equipment, &

Facilities, MIL-STD-1472C, Washington, DC,

2 May 1981

21506

10902

21206

21003
21205

L. Weaver, Personal Communication, April 1985

NASA-MSFC, Man/System Requirements for Weightless

Environments, MSFC-Std-512A, Alabama, Dec 76

A. J. Lewy, "Effects of Light on Human Melatonin
Concentration and the Human Circadian System,"

Sleep and Mood Disorders Laboratory, Oregon Health
Sciences University, Portland, OR

A.J. Lewy, H.A. Kern, N.E. Rosenthal, and T.A.

Wehr, "Bright Artifical Light Treatment of a

Manic-Depressive Patient with a Seasonal Mood

Cycle," American Journal of Psychiatry, Nov 1982

N.E. Rosenthal, D.A. Sack, C.J. Carpenter, B.L.

Barry, W.B. Mendelson, and T.A. Wehr, "Antide-

pressant Effects of Light in Seasonal Affective

Disorder," Americar, Journal of Psyrhiatry,
Feb 1985

A.J. Lewy, T.A. Thomas, F.K. Goodwin, D.A Newsome

and S.P. Markey, "Light Suppresses Melatonin

Secretion in Humans," Science, 210, Dec 1980

Wright-Patterson AFB, Air Force Systems Command,

Life Support Systems Requirements, V.OI .,!!,Section
II, Biotechnology Requirements (by M.N. Goldberg,

et al), ASD-TR-70-47, Ohio, Nov 1970,

pp. II.328 - II.335

Brooks AFB, USAF School of Aerospace Medicine,

Multiple Images in the F/FB-III Aircraft Wind-

shield: Their Generation, Spatial Localization

and Recording, Rep No SAM-TR-77-32, Texas,
Dec 1977

NASA-JSC, Lessons Lea#ned or, the SkyIab Program,

T74-1_081, Texas, 18 Jul 1974

Boeing Aerospace Co., Space Operations Center

systems Analysis Vo.l. Ill, D180-26495-3, Jul 1981
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MASTER #

170

171

172

173

174

175

176

177

178

17 9

180

181

1:32

183

MASTER REFERENCE LIST

WHERE USED

21105

21106

REFERENCE

M.D. Smith, Space Station Food System,

ILC-SSD In-House Study, May 1984

10903

21302
G.A. Singer, "Advanced Trash Management System,"
(with W.H. Hanlon & F.E. Senator), Proc:. Inter-

Society Conference on Environmental Systems, ASME

Publication 73-ENAS-31, San Diego, CA,
16-19 Jul 1973

10903 21402
21401 55214
21202

NASA, Program Plan-Space Station Payload & System

Definition, Life Sciences Division, Washington,

DC, 8 Dec 1983

20101

20102

NASA-3SC, Space Station Environmental Control &

Life Support System -Preliminary Cor,ceptual

_, Crew Systems Division, JSC-17727,

Doc #CSD SS-OSg, Sep i ,:,,

DELETED

20103 Flammability Odor & Offgassing Requirements
& Test Procedures for Materials in Environments

that Support Combustion, NHB 8060.1

20103

20103

NASA-JSC, STS Microbial Contamination Control

Plan, JS0-16888, Houston, TX

Lockheed Missiles & Space Co., Inc., Development

of a Computer Program for Spacelab Contaminant

Control Analysis, LMSC D556710, Sunnyvale, CA

20103 NASA, Development of a Preprototype Trace Con-

taminant Control System, Final Report Unnumbered,

NASA 9-14:4')7

20201

20202
20205

20210
55202

Department of Energy, "Space Transportation

System: Operations & Projected Radiation

Exposures," Workshop on the Radiation Environ-

ment of the Satellite Power System (SPS) (by

Rudolf A. Hoffman), Conf. 7809164, Dec 1979,

pp. 9-32., esp. p 10-12

20201

20204
,=0,.:05

20210

$5202

W.K. Sinctair, "NCRPM Radiation Safety Standards

Space Hazard vs Terrestrial Hazard," Life Sciences

and Space Research XX(1), Vol. 3, #8, 1'):_--',3

20204

55202
National Academy of Sciences, National Research

Council, HZE - Particle Effects in Manned

Spaceflight, Douglas Grahn, e,iitor, 1973

20204

55202

NASA, The Estimation of Galactic Cosmic Ray

Penetration and Dose Rates, TD D660

20206

55202

American Council of Governmental Industrial

Hygenists, Physical Agents in the Work Environ-
,Dment, i'),_,4
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MASTER #

t84

185

186

187

188

189

190

MASTER REFERENCE LIST

WHERE USED REFERENCE

20201

55202
Code of Federal Regulations, Title tO, Part 20,
paragraph 203

55203 Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic: Fields, 300 KHz

to 100 GHz, ANSI 095.1, 1982

20302

55203
Code of Federal Regulations, Performance Standards

for Microwave and Radio Frequency Emitting

Products, Title 42, Part 1030

20304

55203

ANSI Standard for the Safe Use of Lasers,

ANSI Z136.1, Tables 3-7, 1980

20304 American Council of Governmental Industrial

Hygienists, Threshold Limit Values for Chemical

Substances and Physical Agents in the Work

Environment

20402

20403

20404

55204
NASA, "Functional Design Requirements for

Lighting," Manned Spacecraft and Related Flight-

crew Equipment, SC-L-O02B, Sep 1981

20403

55204
NASA, Shuttle Payload Safety Requirements,

NHB 1700.7A, Dec 1980

191

9o

193

194

195

196

197

[98

19')

200

201

DELETED

20501

55205

55205

20503

50104

DELETED

20502

55306

DELETED

20502

DELETED

DELETED

DELETED

20502

20504

20504

R. E. Hill, "Space Shuttle Orbiter Crew

Compartment Acoustic Noise - Environments and

Control Considerations, Rockwell Internationa]

Space Transportation Systems Division, ASA L08th

Meeting (Paper Y2), I0 Oct 1984

NASA, The Physiologicai Basis For Spacecraft

Environmental Limits, (by J. M. Waligora),

NASA RP 1045, 1979

NASA-MSC, Acoustic Noise Criteria, MSC Design and

Procedural Standard No. 145, 16 Oct 1972

NASA, Vibroacoustic Habitability of Space

Stations, (by D.G. Stephens), Langley Research

Center, Hampton, VA, 30 Aug 1983

Boeing Aerospace Co., Aerospace Systems Environ-
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MASTER REFERENCE LIST

MASTER WHERE USED REFERENCE

20504 mental Control and Life Support Systems and

Subsystems: Vol. I, Rev. A., D180-27041-I,

Seattle, WA, Jun 1983

202 DELETED

203 20502 United States Department of Labor, Occupational

Noise Exposure; Hearing Conservation Amendment,

29 CFR Part 1910, Occupational Safety and Health

Administration

204 50104

20503
20504

United States Environmental Protection Agency,

Information on Levels of Environmental Noise

Requisite to Protect Public Health and Welfare

With an Adequate Margin of Safety, 550/9-74-004,
Office of Noise Abatement and Control, GPO,
Washington, DC, Mat 1974

205 20701

20702
20705 20801

A.E. Nicogossian and J.F. Parker, eds., Space

Physiology and Medicine, NASA SP-447, NASA
Headquarters, Washington, DO, 1982

206 20701

20702

20801

20804

20703

20805

NASA-JSC, Medical Operations and Life Sciences

Activities on Space Station," (by Philip C.

Johnson and John A. Mason), TM 58248, Houston,

TX, Oct 1982

207 20701

20702

20801

20804
20703

20805

NASA, Life Sciences Considerations for Space

Stations, Life Sciences Division, NASA Head-

quarters, Wasington, DC, 14 Sep 1982

208 20702

20701

M.N. Levy and J.M. Talbot, eds., "Research

Opportunities in Cardiovascular Deconditioning,"

NASA Contractor Report 3707, Jul 1983

209 20701 J.M. Talbot, ed., "Opportunities in Space Motion

Sickness," NASA Contractor Report 3708, Jul 1983

210 20701

20702

3.M. Talbot, ed., "Research Opportunities in

Bone Demineraiization," NASW 3728, Federation of

Experimental Biology (FASEB), Dec 1983

211 20701
20702

G.J. Herbison and J.M. Talbot, eds., "Research

Opportunities in Muscle Atrophy," NASA Contractor

Report 3796, NASA, Houston, TX, Apt 1984

212 DELETED

213

214

20703

20701
20703

20801

R.S. Johnston, L.F. Dietlein., and C.A. Berry,

eds., "Biomedical Results of APOLLO," NASA

SP-368, NASA Headquarters, Washington, DC, 1975

R.S. Johnston and L.F. Dietlein, eds., "Bio-

medical Results from SKYLAB, NASA SP-377, NASA

Headquarters, Washington, DC, 1977

215 20701 Shiro Furakawa, M.D., "Life Sciences
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MASTERREFERENCELIST

MASTER # WHERE USED REFERENCE

20702

20703

Considerations for Long Duration Manned Space

Missions," Voi. I, Medical Operations, (Prepared

For NASA KSC under NAS 8-3235), TM 85093, Houston,

TX, May 1984

216

217

20701

20702

20701

"Life Science Requirements for Space Stations,

Consolidations of Requirements Identified in Pre-

viou_ Space Station Studies," 1960-1980 McDonnell

Douglas Technical Services Co., Inc., Mar 1981

Melvin Calvin (USA) and Oleg G. Gazenko (USSR),

eds., "Foundations of Space Biology and Medicine,"

Vols. I-Ill, JOINT USA/USSR Publication, 1975

21_3 20701 N.V. Martello, ed., "Biomedical Research Division

Significant Accomplishments for FY IQ83," NASA

TM _5929, Feb 19_4

219 20701 C.M. Tipton, "Considerations for Exercise

Prescriptions in Future Space Flights," Exercise

Science Program, University of Iowa, Iowa City,

Iowa. Med Sci Sports Exerc, 1983 15(5) p441-4

220 20701 M.N. Levy and J.M. Talbot, "Cardiovascular

Deconditioning of Space Flight,", Physiologist,

Oct 1983, 26(5) p297-303

221 20701

20702

M.W. Bungo and P.C. Johnson, Jr., "Cardiovascular

Examinations and Observations of Deconditioning

During the Space Shuttle Orbital Flight Test

Program, Medical Researc:h Branch, NASA-JSC,

Houston, TX, Aviation, Space and Environmental

Med., Nov 1983, 54(111 plO01-4

222 20701 H. Sandier, "Are There Limits to Man's Long-Term

Presence in Space?, 131h Intersociety Conference

on Environmental Systems, San Francisco, CA,

11-13 Jul 1983, (SAE Paper 831132)

223 20701 H. Sandier, "Cardiovascular Response To Hypo-

gravi Environments," In: Space Physiology,

Toulouse, France: Centre National D'Etudes

Spatiales, 1983, p317-333

224 20701 H. Sandier, P. Webb, J. Annis, N. Pace,

B. Grunbaum, D. Dolkas and B. Newsom, eds.,
"Evaluation of a Reverse Gradient Garment for

Prevention of Bed-Rest Deconditioning,"
Aviation, Space and Environmental Medicine, 54(3)

1983, p191-201

225 20701

20702

A. Nicogossian, S.L. Pool, P.C. Rambaut, "Cardio-

vascular Responses to Spaceflight," Physiologist

26(6): $78-$80, 1983

226 20701 P.B. Raven, D. Rohm-Young, C.G. Blomqvist,

"Physical Fitness and Cardiovascular Response to
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MASTERREFERENCELIST

MASTER # WHERE USED REFERENCE

Lower Body Negative Pressure," Journal of Applied

Physiology: Respiratory, Environmental arid

Exercise Physiology, 19:34, 5e,(i)" 13:3-144

227 20701 T.E. Brown, W.S. Myles, and C.L. Alien, "The

Relationship Between Aerobic Fitness and Certain

Cardiovascular Risk Factors," Aviation, Space,

and Environmental Medicine, 1983, 54(6):543-547

228 20701 D.J. Mullaney, D.F. Kripke, P.A. Fleck, and

N. Okudaira, Sleep Loss Effects on Continuous

Sustained Performance (Final Report No. 3):

California University, La Jolla, CA, Nov 1982

L.<. 20701 B.S. Cadarette, M.N. Sawka, M.M. Toner, and

K.B. Pandolf, "Aerobic Fitness and the Hypo-
hydration Response to Exercise - Heat Stress,

Aviation, Space, and Environmental Medicine,
1984, 55(6): 507-512

230 20701 W.B. Webb, Sleep Deprivation and Performance;

Aging and Repetition, Florida University,

Gainsville, FL, Apt 1983

231 20701 NASA-JSC, "Spaceflight and the Telltale Heart,"

(by L.F. Dietlein), Houston, TX, Jun 1983, Am.

G. Sur., 145(6) p703-6

232 20702
o0,_,04

20 ',-',01

JSC Medical Operations Branch, "Program Plan for

Space Station Health Maintenar, ce Facility," (no

author or publication ,late) 15 Jun 1984

_33
L%

20705 Terry C. Secord and Herbert B. Kelly, "Space

Station Life Sciences Research Facility Techno-

logy Assessment," SAE Technical Paper Series

840947, 14th ICES, San Diego, 16-19 Jul 1984

234 20702 H. Sandler, T.F. Budinger, "Recent Advances in

Physiological Monitoring: Opening Remarks,"

Physiologist, 1983, 26(I): p29-30

235 20703 L.F. Dietlein, P.C. Rambaut, A.E. Nicogossian,

"Future Thrusts in Life Sciences Experimentation

in Space,", Aviation, Space and Environmental

Medicine, 1983, 54(12): $6-$8

236 20701

20703
NASA-JSC, Medical Evaluation and Guidelines/

Annual Medical Certification, Astronaut -- Pilot
Class IA; Mission Specialists Class IIA,

JS0-13942, Houston, TX, 3ul 1978

237 20701 NASA-JSC, Medical Evaluation and Selection

Standards/NASA Class Iii, Payload Specialist,

Prepared by Space & Life Sciences Directorate,

JSC-I1571, Houston, TX, ApF 1977

238 20701 NASA, STS-I Medical Report, (by S.L. Pool, P.C.
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MASTER #

239

240

241

_42

24S

t3,_44

245

_46

247

20703

20801

20701

20703

20701

20703

20701

20703
2n,_nuOU4

20703

DELETED

20704

20704

20704

30802

20705

30802

MASTER REFERENCE LIST

WHERE USED REFERENCE

20804

oObO_

Johnson and J.A• Mason, eds.), TM 58240,

Dec 1981

NASA, STS-2 Medical Report, (by S.L• Pool, P•C.

• , . , 1 "),--,cJohnson and J.A Mason eds ), TM 58245 May ""'_

NASA, STS-3 Medical Report, (by S.L. Pool, P.C.

3ohnsonand J.A. Mason, eds.), TM 58247, Aug 1982

20801

NASA, Shuttle OFT Medical Report, (by S.L. Pool,

P.C. Johnson and J.A. Mason, eds.), TM 58252,

Jul 1983

NASA, NASA Headquarters Medical Operations Support
Plan for STS," NASA Headquarters, Washington, DC,

9R -4 Mar 1 ,_o

F.T. Eggemeiser and R.D. q'Donneil, "A Conceptual

Framework for Development of a Workload Assess-

ment Methodology," Proc Amer. Psych. Assoc•

Annual Meeting, 1982

T.R. Metzler and C.A. Shingledecker, "Register of

Research in Progress on Mental Workload," Air

Force Aerospace Medical Research Laboratory,

TR-82-42, Jul 1982

C.A. Shingledecker, M.S. Crabtree and W. Acton,
"Standardized Test_ for the Evaluat£on and

Classification of Workload Metrics," from

Proceedings of the Human Factors Society - 26th

Annual Meeting, 19,_°,2,p{,4L-:-654

A.A. Leonov and V.l. Lebedev, "Psychological

Characteristics of the Activity of Cosmonauts,"

Psikhozogicheskiye Osobennosti Deyatetnosti

Kosmonaytov, Moscow, Nauka Press, 1971

248

249

250

251

20704
30802

50407

20704

20704

20705

G.B. Reid, F.T. Eggemeier, T.E. Nygren, "An

Individual DiFferences Approach to SWAT Scale

Development," From Proceedings of the Human

Factors Society 2oth Annual Meeting: p_39--_42

M.W. Burke, R.D. Gilson and R.J. Jagacinski,
"Multi-Model Information Processing for Visual

Workload Relief," Ergonomics, i')_0, 23(i0):

p961-975

W.W. Wierwitle, B.H. Williges, "Naval Air Test

Center Technical Report, No. SY-27R-80 (Final

Report), Hat 1980

G.R.J. Hockey and W.P. Colquhoun, "Diurnal

variation in human performance: A review." In
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MASTERREFERENCELIST

MASTER #

252

253

,'o4

WHERE USED

20705

20705

20705

REFERENCE

W.P. Colquhoun (ed), Aspects of Human Efficiency -

Diurnal Rhythm and Loss of Sleep, London,

English Universities Press, 1972, p1-23

S. Folkard, P. Knauth and T.H. Monk, "The effect

of memory load on the circadian variation in per-
formance efficiency under rapidly rotating shift

system," Ergonomics, 1976, 19, p479-488

N. Scrimshaw, "The Effects of Stress on Nutrient

Requirements of Man," Final report submitted to

the Department of the Army, Contract No.

DA49-193-MD-2239, ApF 1984

National Research Council, "The Effect. of Environ-

ment on the Nutritional Requirements of Domestic:

Animals," (Final Report), Washington, DO, Jan 19',-'.1

255 20705 F.C. Koerner, Polar Medicine -2 Literature Reviews

in National Research Council, "Polar Biological
Research - An Assessment," Department of Defense,

Washington, DO, 1982, Appendix

256 DELETED

257 DELETED

258 DELETED

259

260

DELETED

20705 i.D. Ferr,strom ar,d R.J. Wurtman, "Nutrition and

the Brain, Scientific American, _JO (no. _)

i'774, p84-91

261 DELETED

262 DELETED

263 DELETED

264 DELETED

265 20705 W.R. Sullins, Jr., and J.G. Rogers, "Relative

Desireability of Leisure Activities and Work

Parameters in a Simulation of Isolation Work,"

Stations, NASA-OR-139651, Jul t974

266 20705 G.E. Schwartz, "Stress Management iF, Occupational

Settings," Public Health Service, Washington,

DC

L
v

267

268

20705

20705

"Problems of Interplar, etary Flight," translation:

Pisikhoiogicheskiye Problemy Mezhplanetno�o

Poletz, Moscow, Nauka Press, 1975

M.M. Khanznashvili, "Experimental Informational
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MASTER REFERENCE LIST

MASTER'# WHERE USED REFERENCE

Neurosis," Zhurnal Bysshei Nervnoi Deyatelnosti,

(USSR), 1974, V24, N4

2 69 20705 Schermerhorn, Jr., Hunt and Clsborn, Managing

Organization Behavior, Wiley, NY, 1983

270 20705 V. Kulikov, "The Morale Climate of the Crew (from

Observations of a Submarine Doctor),"

NASA-TM-76094, Jul 1980

271 DELETED

272 DELETED

273 DELETED

274 DELETED

275 DELETED

276 DELETED

277

278

20705

DELETED

J. Leester, "Review of Open Literature and Recent

DOD-Funded Research on Stress in Organizations,"

in Proceedin£s of the SYmposium: PsYcholoqY in

the Department of Defense (gth), Colorado

Springs, CO, Apt 1984, p314-317

279 DELETED

280 DELETED

281 DELETED

282 20705 J. Stuster, "Habitability and Human Productivity

Issues Confronting the Air Force Space Command,"

in Proceedings of the Symposium: Psychology in

the Department of Defense (gth), Colorado Springs,

CO, Apt 1984, p153-157

283 20705 C.M. Carney, "Well Being and Distress Among Drill

Sergeants: Civilian arid Military Comparisons and

the Role of Social Support," in Proceedinqs of the

Symposium: Psychology in the Department of Degense

(gt__b_h),Colorado Springs, CO, Apt 1984, p148-152

284 20705 F.W. Hegge and C.F. Tyner, "Deployment Threats to

Rapid Deployment Forces," Report No. WRAIR-NP-

82-2, Walter Reed Army Institute of Research,

Washington, DC, Dec 1982

285 20705 D.J. Schroeder and D.R. Goulden, "Bibliography

of Shift Work Research," Report No. FAA-AM-83-17,

Federal Aviation Adminsitration, Washington, DC,

Sep 1983
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MASTER #

MASTER REFERENCE LIST

WHERE USED REFERENCE

286

2,':-;7

288

289

29O

291

292

29;

294

295

29t,

297

29',3

299

DELETED

DELETED

20801

20801

20801

20801

20801

20:;_04

20804

20901

20902

20903

30601

20901

20902

20901

20901

21001

30602

30603

30801

30802

J. Degioanni and R.D. Snyder, "STS-I Flight Data

File, Medical Checklist, SOMS-A," JSC-14798,

25 Nov 1980

J.S. Logan, E.L. Shulman, P.C. Johnson, "Health

Care Delivery System for Long Duration Manned

Space Operations," Paper Presented at the 13th
Ir, t ersociet.y Conference on Enviror, mental Systems,
San Francisco CA 11-13 Jul 9'-'_, , l.,:,a, (SAE Paper
8391134)

Summary of Fiscal Year I'?L::4 RTOPs of the NASA
Life Sciences Division, "Medical Care in Space,"

NASA Headquarters, Washington, DC, Dec 1984

M.W. Pozen, P.R. Sytkowski and R.B. D'Agostino

"Effectiveness of Advanced EMTS versus Basic

EMTS: Executive Summary," National Center for

Health Services Research, Hyattsville, MD,

Report No. NCHSR-82-10, 30 Jul 1980, 205

W.H. Frazier and J.F. Cannon, "Emergency Medical

Technician Performance Evaluation," National

Center for Health Services Research, Hyattsville,

MD, Report No. NCHSR-78-61, May 1978, 67

TRW, Space SLat.ion Data System (SSDS) Analysis/

Architecture Study, Task i Report, SSDS TR 101-

10-84, Contact NAS 9-17132, 15 Oct 1984

McDonnell Douglas Astronautics Company, Space

Station Data System Analysis/Architecture Study,

Task i-Functional Requirements Definition,

MDC h1343, Contact NAS 5-28082, Oct 1984

NASA, Space Station/Antarctic Analogs, NAG 2-255

NAGW-659, Dec 1984

Nels Anderson, Man's Work and Leisure, Leidin,

Netherlands, E.J. Brill, 1974

Nell H. Chyeek, Jr., and William R. Burch, Jr.,

The Social Organization of Leisure in Human

Society, New York, Harper and Row, 1976

Max Kaptan, Leisure: Theory and Policy, New York,

3ohn Wiley and Sons Inc., 1975

NASA, "Orbiter Habitability Assessment of Oft

Flights I-5," Experience and Operations Support
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MASTER #

.30O

301

302

305

304

3O5

306

307

308

309

3!0

311

312

21001

21201

21202

21301

21302

21002

21003

21004

21203

21301

21503

21301

55213

21301

.21301

21302

20401

21304

21404
30301

30303

30501

21601

21804
21805

MASTER REFERENCE LIST

WHERE USED REFERENCE

Division_ May 1983

21303

21304

21305

21307

!LC Space Systems, Inc., Space Station House-

keeping and Trash Management Study (by Martin L.

Agrella, F.D. Stevens and M.C. Smith)

ILC-I0107-70413, NASA Contract No. NAS9-16589,

Houston, TX, Nov 1984

F.D. Stevens, "Hygiene Systems for Future Manned

Space Stations," ILC Internal Memo, Oct 1984

MSC, "Habitability Data Handbook, Personal

Hygiene," Vol. 6, MSC-03909, Alabama, 1971

21304
Fairchild Hiller Inc., Housekeeping Concepts for

Manned Space Systems, Vol. I, NASA-CR-115045,

Long Island, NY, Oct 1970

NASA-JSC, IVA Hardware Monthly Status Review,

Man-Systems Division, Apt 1984

McDonnell Douglas Astronautics Co., Inc., Test

Report/Test Results - Operational Ninety-Day

Manned Test of a Regenerative Life Support

System, NASA-CR-111881, 1971

North American Rockwell Co., Inc., Space Station

Food, Waste and Hygiene Subsystem Design (by G.C.

Schaedle and B. Barnett), SD71-209, Presented to

ASMA/AIAA Symposium on Habitability in Space

Stations, Houston, TX, 2:9 Apt l'Q71

NASA-MSC, Skylab, Our First Space Station, edited

by Leland F. Belew, NASA Scientific: and Technical

Information Office, Washington, DC, 1977

C. Winget, Personal Communication, NASA-Ames,

Moffett Field, CA, Jun 1985

Industrial Ecology Co., Inc., The Design and

Fabrication of a Prototype Trash Compacting Unit,

Contract No. NAS1-11031, NASA-OR-134292, Los

Angeles, CA, ApF 1973

30505

55214

30306
30502

Man/System Criteria For Manned Orbiting Payloads,

MSFC, Alabama, Aug 1974

JSC, S2ace Transportation System EVA Description

and Design Criteria, JSC-I0615 Rev. A, Houston,

TX, May 1983

NASA, Product Assurance Requirements for the

Space Station Program, SSP-(TBD), (RFP

Accession No. J8400001), 18 Ju[ 1984
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MASTER #

313

314

315

316

317

31R

S19

320

321

322

323

o&4

325

326

327

32 :-:

329

33O

331

MASTER REFERENCE LIST

WHERE USED REFERENCE

21801

21802

21F:03

21806

21807

55218

JSC, On-Orbit Quality Assurance Training Develop-

ment. For the Space Station Program, Action

Document AD ND-84-2, JSC Quality Assurance

Division, Houston, TX, 3 Jan 1984

DELETED

DELETED

55301 Human Factors Engineering Program, AR 602-i,

Feb 1983

30301

30304

30305

55303
NASA-JSC, Space Station Program Description

Document, Houston, TX, Nov 1982

30301

55305

NASA-JSC, Manr,ed Spacecraft Criteria & Standard,

Houston, TX, 2 Mar 1982

DELETED

30302 TRW, Materials Processing in Space/Spacetab

(MPS) Maintainability Design ,Criteria,
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